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BRIEFLY TOLD. 
RA 

THE WELSBACH STREET LIGHTING CoMPANY.-—One of the questions 
discussed at the last meeting of the American Gas Light Association 
was this: ‘* Is itadvantageous or beneficial for gas companies to en- 
courage the lighting of streets with self-generators or naphtha burners 
beyond their mains?’ While the question might have been put in 
clearer way, so far as word construction goes, it nevertheless is plain as 
to intent. In former times the projectors of the naphtha street lighting 
companies were not content to seek business in locations unoccupied 
‘y gas companies ; in fact, quite to the contrary, they often proved 
active competitors for street lighting in cities supplied with gas, and 
their bids for such lighting were made against the bids of the gas com- 
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panies for any or all of the work tobe done. Thatstyle of competition 
naturally antagonized the gas companies, and the result was, of course, 
the engendering of a hostility, some trace or remnants of which exist 
to this day. However, with the advent of a lively competitor for street 
lighting in the shape of electricity (either arc or incandescent), it became 
a matter of the union of forces, and the net result seems to be that both 
the naphtha and regular gas interests can work harmoniously and prof- 
itably together. The tenor of the discussion on the question was un- 
doubtedly and pronouncedly in favor of an affirmative to the query, 
and Mr. Miller's exposition of the reasons that caused him to assent to 
the proposition were forceful and logical ; they were also practical, 
since they sprang from an actual trial in the premises. Mr. Prender- 
gast, of the Welsbach Street Lighting Company, having been invited 
to speak on the topic, clearly outlined the purpose and object of that 
Company ; and his statement should silence any objector to its good 
faith, in that he remarked, ‘‘The Company now had control of the 
Welsbach lamp for street lighting, and it proposed to work in complete 
harmony with the views of existing gas companies. The latter were 
those who could dictate the terms ; the Welsbach Street Lighting Com- 
pany would carry them out.” In that presentation there is no ambigu- 
ity ; no sign of intention to act as a competitor. The Welsbach street 
lamp, used in connection with naphtha vapors, can be safely counted 
on to do excellent work in any district not reached by the main system 
of the local gas company; and the business thus established can be tak- 
en over by the gas company and carried out in the regular way when 
the general growth of the district warrants the placing of gas mains 
therein. The scheme looks to be a good one, particularly in view of 
the statement of the Welsbach Company’s representative that the gas 
companies ‘‘ could dictate the terms.” Under other condition than the 
latter the plan might not be so apeeptanie. 


LEAKAGE.—One of the “ short topics ” for discussion presented at the 
last meeting of the American Association was proposed by Mr. J. M. 
Rusby, of Jersey City, N. J., who addressed himself to the old-new, 
ever present, perplexing and costly matter of leakage. His remarks, 
which will be found on page 806 of this issue, are so clearly put to- 
gether that comment on our part, by way of elucidation, is altogether 
out of the question. We cannot refrain, however, from remarking 
that his ways and means of locating and remedying leakage are plain 
enough and fit enough to be followed in other places with advantage 
and profit; and we have no doubt whatever that such will be the 
pleasing outcome of his contribution to the Association’s records. 





Notges.—The Consolidated Gas Company, of Baltimore, has de- 
clared a dividend of 2 per cent., payable December ist.——The 
New York, Rutherford and Suburban Gas Company, of Ruth- 
erford, N. J., has applied for the right to distribute gas in the 
outlying district of Woodridge.——It is reported that the proper- 
ties of the Lebanon(Pa.) Gas Company are about to change hands. The 
further suggestion is made that the likely purchaser is the United Gas 
Improvement Company. The residents of Brewer City, Maine, are 
endeavoring to induce the Bangor Gas Company to extend its main 
system to and through the streets of Brewer City.——Mr. Jacob P. 
Miller, Secretary of the EquitableGas Light Company, of New York, 


















a 


> Sa 


Pati 






SS 





802 


American Gas Light Zournal. 


Nov. 22, 1897. 








has notified the shareholders that a special meeting has been called, for 
the 27th inst., at 11 a.m., for the ‘‘ purpose of submitting to said stock- 
holders for their approval an agreement of consolidation between the 
Company and the New York and East River Gas Company and the 
New Amsterdam Gas Company.’——Mayor Warwick, of Philadelphia, 
has signed the ordinance under which the Philadelphia municipal gas 
plant has been leased for a period of 30 years to the United Gas Im- 
provement Company. 








Determination of the Value of Mineral Oils for Gas 


Manufacture. 
nen 

The Gas World notes that in a recent number of the ‘‘ Zeitschrift fiir 
Angewandete Chemie” Dr. Helfers contributed an interesting article 
upon the above subject, which will be of interest to the chemists and 
superintendents of gas works. As these oils have previously been an- 
alyzed principally with reference to boiling point, density, content of 
creosote, and calorific power, all of which gave a relative basis for com- 
parison for the oils, but said nothing about the purpose for which they 
were to be used, it was thought desirable to devise some tests which 
would give the gas value direct. This test was difficult to make, and 
generally inexact, and required 2.5 to 40 gallons of oil in each opera 
tion. Again, an installation of this kind is too complicated and ex- 
pensive for individual laboratories or oil gas works ; but this difficulty 
has been overcome by the use of the Wernecke apparatus, which gives 
exact results with quantities as low as 1.4 ounces. 

The apparatus consists of a furnace surrounded by asbestos and pro- 
vided with adjustable feet to keep it vertical. It carries at the top a se- 
ries of jets arranged in a circle, and also two openings, the lower one 
to light the flame, and the upper one covered with mica, through which 
to examine the retort. The Bunsen burner which heats the retort is in- 
troduced through an opening in a circular plate at the bottom of the 
cylindrical casing. From the top of the furnace the retort projects and 
carries the feed pipe and the gas exit pipe, the former being bent in the 
shape of a U, the end reaching into a glass cylinder. The branch of 
the U-tube entering the retort is so constructed, by the aid of a stem 
and plug, that the flow of oil from the tube can be cut off at any time, 
thus allowing the pressure to be noted and the exact amount of oil not 
burned to be accurately determined. From the opening of the exit pipe 
under the distributing mushroom the gas escapes. The oil falls upon 
this mushroom, distributes itself uniformly upon the surface, and gas- 
ifies in descending. To prevent clogging, a stem provided with scrap- 
ers is introduced through the retort plug. 

Both gas and tar vapors pass from the retort into a cylindrical re- 
ceiver whose base terminates in a cone and carries a valve ; the gaseous 
products escape from thence into a tar separator surrounded by wire 
gauze. The exit tubes from the separator enter two glass bulbs to in- 
crease their condensing surface. The gas then passes into a gasholder, 
from which it goes into a meter, and is then tested photometrically. 

Table 1 gives results thus obtained by four different experimenters ; 
Table 2 gives a comparison of results with full size and Wernecke 
apparatus. 








Dr. Dr. Eisenlopr. 


Daimant. 

Gas produced per ton of oil ; | | | | 

cubic feet 22,736) 19,460) 21,135) 19,636 21,204/ 21,925) 17,422) 19,711 20, 
Coke produced; percentage | 

weight 9.64) 5.51] 8.70) 5.15) 9.20) 9.56) 8.84) 5.85 
Tar produced percentage | 

weight 35.15) 41.63) 37.60) 89.95) 40.11) 36.88) 42.88) 38.07 
Actual lighting power ; | 

sumption 5 cu ft. per ‘hour ; | 

English candles. 23.36) 40.35) 31.00) 40.55) 28.03) 27. 50.96) 39.07) 2 
Calculated lighting power with | | 

a consumption of 5 cu. ft. per | 

hour ; English candles. 


























7) 48.76) om 48.50) 49.35 








run sized 
Full Sized Ti agente Appara- 
tus, No tus, No. 2. 





First Test. 
Gas produced per ton of oil; cubic feet.. 
Actual lighting power, 5 cubic feet per 
hour ; English candles 
Calculated li hting aap » cubic feet - 
hour ; English candles................ 


Second Test. 
Gas produced per ton of oil ; cubic feet.. 
Actual lig’ prin power, 5 cubic feet per 
hour ; English candles 
Calculated ene ting poet. 5 cubic feet) 
per hour ; candles 


21,757 
28.46 
46.25 


21,495 
27.61 
44.47 


42.47 
46.55 


21,965 
26.33 
44.81 





20,250 
36.10 
47.99 























[ABSTRACT OF PROCEEDINGS.—Concluded from Page 772. ] 


TWENTY-FIFTH ANNUAL MEETING, AMERICAN GAS 
LIGHT ASSOCIATION. 
oe 


HELD 1N HOTEL CHAMBERLIN, ForT MONROE, VA 
AND 22, 1897. 


., OCTOBER 20, 21 





Seconp DaYy—AFTERNOON SESSION—OCTOBER 21. 


The President introduced Mr. T. Littlehales, of Syracuse, N. Y., 
read the following ‘‘short topic” for discussion, entitled 


SOME FACTS AND FIGURES ON THE TESTING OF CON 
SUMERS’ METERS. 


The data that I have the honor to place before the Association, while 
it does not rise tothe dignity of a paper, is nevertheless accurate ani 
reliablé, and will, it is hoped, be found useful, especially to the younger 
members who have not had opportunities to acquire such information 
themselves. 

When I took charge of the Syracuse gas works (to follow my 
esteemed friend, Mr. Austin C. Wood), among other things it was de- 
cided to have the whole of the consumers’ meters tested and over 
hauled, which work is now well advanced. The facts here submitted 
are up to 23rd September, 1897, and on a total of 5,427 meters already 
tested. The record is as follows : 


who 


Syracuse (N.Y.) Gas Company—Record of Meter Testing. 
Fast. 


Percentage pasties qzmaelnen 
of Error. No. Meters. Points Fast. 


538 538 
559 1,118 
277 731 
157 628 
105 525 
56 336 
2 147 
56 
36 
100 
11 11 
60 28 
26 6 
14 


Slow. 








z Points Slow. 

678 
1,394 
1,257 
1,568 
900 
1,782 
518 
696 
459 
480 
121 
386 
78 

84 


No. Meters. 
687 
697 
419 
392 
182 
297 

74 
87 
51 
48 


eKenwownrork NN = 


_ 
— 


80 
85 


57 


66 
24 
125 
26 
aad 30 
1 32 


me corr Cc orc So or ot 








1,744 4,344 11,308 


Total number of meters tested, Sept. 23, 1897 
Meters fast, as per previous table 

Meters slow, as per previous table 

Meters correct (less than 1 per cent. variation) 
Meters not registering 

Meters not passing gas 


3,035 


Total number of points slow 
Total number of points fast 


Total error equals, points slow 
Equal (on 4,779 meters in error) to 1.44 per cent. slow. 


One point in the foregoing record to which I wish to call special at- 
tention is in reference to the comparatively few meters that ran over 7 
per cent. fasi—31 in all. I might say that, in my previous 30 yea's’ 
experience, I have scarcely ever met with a meter over 8 per cent. fast, 
while there has been no limit to the percentage of error on the slow 
side ; consequently I gave special personal attention to the cause of this 
variation from my previous experience. The trouble is in the dia- 
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phragms—whether the cause be insufficient care in the selection of the 
skins, or, as has been explained to the writer by one maker, ‘* Their 
desire to produce a meter that would work with the least possible pres- 
sure, carried them too far in the use of light leathers, the fact 
is that the trouble is caused by too thin skins.” Where this 
defect is found it is invariably in meters of the larger sizes, 10-light, 20- 
light and upwards, in which the upper portion of the diaphragm 
collapses and doubles inwards, prevénting the full inflation which 
should take place, and this reduces the capacity of the diaphragm. 
While it may be presumed that all the meter makers are now aware of 
this fact, and those makers, in whose products the weakness was found, 
have corrected the defect in the meters now being put out ; yet, as there 
are a great many of these defective meters (made in past years) still in 
operation, it should make it all the more incumbent on the gas manager 
to keep a watchful eye on these old meters, although it is only just and 
right to say that the products of some meter factories are almost en- 
tirely free from this defect. 

Some years ago General Hickenlooper gave us the benefit of valuable 
data on this subject, which has constantly been used as a text, and de- 
servedly so, 

As the meter is the arbiter between the gas companies and their cus- 
tomers, and is wholly under the control and supervision of the gas 
company, it isan imperative duty to have every meter in such shape 
that we can, with the greatest confidence, bring one in and set it on the 
tester, in the presence of the consumer, feeling sure that it will come 
out as nearly as possible to correctness every time ; and to establish in 
the minds of the consumer, and to be able to maintain beyond a doubt 
or question what every gas man knows to be a fact, that there is no 
other piece of machinery in existence that has had the rough usage and 
on which so much depends that can be more thoroughly relied upon 
for general accuracy than the much maligned gas meter; and, not 
withstanding the fact that errors do occur, and meters are occasionally 
found defective, where the errors exist they are much more in favor of 
the consumer than of the gas company. 

I will show you the diaphragm I speak of, indicating where this 
trouble exists. I do not think it it will be found in the meters now 
made, but it is found in the old make meters. This (indicating) is one of 
the diaphragms I referred to. It doubled up in the shape you see it—col- 
lapsing and then doubling inwards—instead of the leather being like 
that, it had collapsed, and had taken in a portion of the chamber. I 
found that tendency in a large number of meters with thin skins. 


Discussion. 


Mr. Searle asked Mr. Littlehales if error over all of the meters tested 
was in the neighborhood of 1 per cent. 

Mr. Littlehales replied that the total difference so far as the company 
was concerned was 1.44 per cent. slow. 

Mr. Searle asked if Mr. Littlehales claimed that such differences in 
meters were comparatively unimportant in estimating unaccounted for 
gas. 

Mr. Littlehales replied in the affirmative. He also stated that his fig- 
ures referred to the average error concerning, to all intent and purpose, 
all the meters in use. In estimating or arriving at the total of 
unaccounted-for gas, the principal factors to be considered were the 
mains, condensation, services and meters. So far in Syracuse their 
tests had shown that in the general statement of unaccounted-for gas 
the item of meters was responsible for a shrinkage of 1.44 per cent. 

Mr. Thompson hoped that Mr. Littlehales, before his paper was 
printed in the proceedings, would prepare a supplementary table re- 
ducing the total loss to percentage slow in one light meters; for there 
was such a thing as a 50-light or 100 light meter being 5 per cent. slow, 
and that a 5-light meter would only be equally slow, whence the aver- 
age of the two, so far as per cent. slow was concerned, would be equal, 
whereas the quantity of gas lost would be altogether out of proportion. 

Mr. Jenkins thought the better way to get at it would be to deter- 
mine the percentage of loss or otherwise of gas through meters by com- 
paring the percentage fast or slow with the average quantity of gas 
actually used by the consumer for six months or a year. 

Mr. Somerville thought with Mr. Littlehales that a very great source 
of trouble in gas meters, particularly in large ones, arose from the col- 
lapsing of diaphragms. He had had much annoyance from such 
collapses. 

Mr. Littlehales closed the discussion by saying that his remarks about 
the collapsing of diaphragms referred to meters made some years ago, 
many of which meters, of course, were still in use. He thought the 
meters made in the present time were quite free from that objection. 
On motion of Mr. Beal a vote of thanks was passed to Mr. Littlehales. 





The President next introduced Mr. Alten S. Miller, of Long Island 
City, N. Y., who réad the following paper on 


SOME FURTHER EXPERIMENTS ON INTERIOR ILLUMINA- 
TION. 

The paper presented by Mr. Page at our last meeting, giving the 
result of some novel experiments on the reflection of light by wall pa- 
pers, gave such results that your Committee on Research concluded to 
pursue the subject further. This paper was prepared in accordance 
with the request of that committee. 

On examining the apparatus used by Mr. Page it was apparent that 
the use of several reflecting surfaces introduced an error the gravity of 
which could not be estimated, therefore, in continuing the experiment 
it was decided to use a circular disk in the place of the box. At the 
suggestion of Mr. A. C. Humphreys, two photometer bars were ar- 
ranged in parallel, 12 inches apart. One was 60 inches long and the 
other 72 inches. The shorter bar was used to compare the lights di- 
rectly, the longer one to compare the reflections. 

The bar for comparing the light reflected was made longer than the 
other one, so that the reflecting screens might be as nearly normal to 
the line of the bar as possible. The screens were placed normal to the 
line bisecting the angle between the 72-inch bar and the line drawn from 
the 72-inch bar and the line drawn from the center of the light to the 
center of the screen. When a flat flame burner was used it was so 
placed as to bisect the angle between the photometer disk and the reflect- 
ing screen. The reflecting screens were 12 inches in diameter and were 
so arranged as to be easily interchangeable and to be rotated around a 
vertical axis. As far as possible the tests were made on lights of equal 
illuminating power so as to reduce to a minimum any liability to error. 

From Mr. Page's experiments it seemed that a slight difference in the 
color of the lights made a great difference in the amount absorbed by 
the screen and very much less of the light that had passed through an 
opal globe than that which had not so passed seemed to be absorbed by 
the wall paper. The experiments were carried out with the object of as 
certaining whether such a difference really existed, and, if so, to ascer- 
tain its amount. 

The method adopted was to compare the lights directly, then to com- 
pare the reflections. Afterwards an opal globe was put over one light 
and it was compared with the other unscreened. The reflections were 
then compared. After that the globe was changed to the other light 
and comparisons made as before. Any great degree of accuracy in 
comparing such smail quantities of light as were reflected from the 
screens is out of the question, and the difference in the color of the 
lights added to the difficulties of reading closely. Great care was exer- 
cised to reduce all errors to as small a degree as possible, and the gen- 
eral result may be depended upon as being reasonably accurate. 

As the time for making these experiments was limited, and as there 
was always a single object in view, no attempt was made to elaborate 
them. Several readings were taken for each result recorded, and the 
photometer screen and the reflecting screens were reversed. The opal 
globe was revolved and the mean of the readings taken. Several of the 
results seem to be at variance with what might have been expected, and 
others do not check. No attempt was made to ascertain the reason for 
this, as the time was short and there seemed enough data to demonstrate 
that no unusual effect is obtained by passing light through an opal 
globe, and that the light reflected is what may be expected when the 
color of the paper and the color of the lights are taken into consideration. 


PaPeER No. 1. 


Welsbach Light Tested against No.7 Bray Slit Union. 
Direct.—Light from Welsbach = 1.4 x light from slit union. 
Reflected.—Light reflected from Welsbach = 1.3 x light reflected from 
; slit union. 

Efficiency of Welsbach 94.3 per cent. 


Slit Union Turned Down so as to Give a Flabby Flame. 


Direct.—Light from Welsbach = 2.8 x light from slit union. 
Reflected.—Light reflected from Welsbach = 2.45 x light reflected from 
slit union. 
Efficiency of Welsbach compared to flat flame, 87.5 per cent. 


Opal Globe over Welsbach. 
Direct.—Light from slit union=1.4~ light from Welsbach. 
Loss due to globe 74.5 per cent. 
Reflected.—Light reflected from slit union=1.55 light reflected from 
Welsbach. 
Efficiency of Welsbach in opal globe compared to flat flame un- 
screened, 90.3 per cent. 
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B. 


A and A’, Reflecting Screens ; L and L’, Lights ; Sand S’ S” S’”’, Screens for Preventing Reflected Light from Reaching Photometer Disk : 
Band B’, Disk Boxes ; C and C’, Photometer Bars. 


PaPER No. 2. 
No. 7 Bray Slit Union and Welsbach. 


Direct.—Light from Welsbach=2.1 x light from slit union. 
Reflected.—Light reflected from Welsbach=1.85 x light reflected from 
slit union. 
Efficiency of Welsbach compared to flat flame 88.1 per cent. 


Opal Globe over Welsbach. 


Direct.—Light from slit union=1.85 x light from Welsbach. 
Loss due to globe 74.3 per cent. 
Reflected.—Light reflected from slit union=2.25 x light reflected from 
Welsbach. 
Efficiency of Welsbach in opal globe compared to flat flame un- 
screened 82.2 per cent. 


Globe over Slit Union. 


Direct.—Light from Welsbach=7.15 x light from slit union. 
Loss due to globe 70.6 per cent. 
Reflected.—Light reflected from Welsbach=6.0x light reflected from 
slit union. 
Efficiency 84.0 per cent. 


No. 7 and No. 3 Bray Slit Unions. 
Direct.—Light from No. 3=1.025 x light from No. 7. 
Reflected.—Light reflected from No. 7=1.05 x light reflected from No. 3. 
Efficiency 92.9 per cent. 
Globe.over No. 3. 
Direct.—Light from No. 7=3.55 x light from No. 3. 
Loss due to globe 75.3 per cent. 
Reflected.—Light reflected from No. 7=3.55 x light reflected from No, 3. 
Comparative efficiency 100. 
Globe over No. 7. 
Direct.—Light from No. 3=3.35 x light from No. 7. 
Loss due to globe 69.4 per cent. 


Reflected.—Light reflected from No. 3=3.40 x light reflected from No. 7. 
Efficiency 101.5 per cent. 


Paper No. 3. 


No. 3 and No. 7 Bray Slit Unions. 
Direct.—Lights equal. 
Reflected.—Light reflected from No. 7=1.07 x light reflected from No. 3. 
Efficiency No. 3 93.5 per cent. 


Globe over No. 3. 
Direct.—Light from No. 7=3.3x light from No. 3. 
Loss due to globe 69.7 per cent. 
Reflected.—Light reflected from No. 7=3.3 x light reflected from No. 3. 
Efficiency 100 per cent. 
Globe over No. 7. 
Direct.—Light from No. 3=3.5 x light from No. 7. 
Loss due to globe 71.4 per cent. 
Reflected.—Light reflected from No. 3=3.2x light reflected from No. 7. 
Efficiency No. 3 91.4 per cent. 


Welsbach and No. 7 Slit Union. 


Direct.—Light from Welsbach=1.8 x light from slit union. 
Reflected.—Light reflected from Welsbach=1.7x light reflected from 
slit union, 
Efficiency 94 per cent. 





Globe over Welsbach. 


Direct.—Light from slit union=2.15 x light from Welsbach. 
Loss due to globe 74.2 per cent. 
Reflected.—Light reflected from slit union=2.30x light reflected from 
Welsbach. 
Efficiency 93.5 per cent. 


Globe over Slit Union. 


Direct.—Light from Welsbach=5.3 x light from slit union. 
Loss due to globe 66 per cent. 
Reflected.—Light reflected from Welsbach=4.7 x light reflected from 
slit union. 
Efficiency Welsbach 88.7 per cent. 


PAPER USED BY Mr. CarTER H. Paar, Jr., No. 4. 
Welsbach and No. 7 Bray Slit Union. 


Direct.—Light from Welsbach=1.8 x light from slit union. 
Reflected.—Light reflected from Welsbach=1.5x light reflected from 
slit union. 
Efficiency 83.3 per cent. 


Globe over Slit Union. 


Direct.—Light from Welsbach=5.1 x light from slit union. 
Loss due to globe 64.7 per cent. 
Reflected.—Light reflected from Welsbach=4.55 x light reflected from 
slit union. 
Efficiency 89.2 per cent. 


Globe over Welsbach. 


Direct.—Light from slit union =2.23 x light from Welsbach. 
Loss due to globe 75.1 per cent. 
Reflected.—Light reflected from slit union=2.1xlight reflected from 
Welsbach. 
Efficiency 106 per cent. 


No. 7 and No. 3 Bray Slit Unions. 


Direct.—Light from No. 3=1.05 x light from No. 7. 
Reflected.—Light reflected from No. 3=1.05 x light reflected from No. 7. 
Efficiency 100 per cent. 


Globe over No. 3. 
Direct—Light from No. 7=3.25 x light from No. 3. 


Reflected.—Light reflected from No. 7=2 9x light reflected from No. 3. 
Efficiency 112 per cent. 


Globe over No. 7. 
Direct.—Light from No. 3=3.55 x light from No. 7. 
Loss due to globe 70.4 per cent. 
Reflected.—Light reflected from No. 3=3.3 x light reflected from No. 7. 
Efficiency 93 per cent. 
Proportion of unscreened Welsbach light reflected, when compared 
with light reflected from 
7, stiff flame, Paper No. 1 
7, flabby flame, Paper No. 1 
7, a stiff flame, Paper No. 2 
7, stiff flame and globe, Paper No. 2 
7, stiff flame, Paper No. 3 
7, stiff ame and globe, Paper No. 3 
7, stiff flame, Paper No. 4 
7, stiff flame and globe, Paper No. 4 


No. 
No. 
No. 
No. 
No 
No. 
No. 
No. 


94.3 per cent. 
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Welsbach in opal globe compared with 


No. 7, Bray slit union, flabby flame, Paper No. 1....... 90.3 per cent. 

No. 7, sg " stiff flame, Paper No. 2......... 82.2 ‘ 

No. 7, sta - stiff flame, Paper No. 3......... 9.5 “ 

No. 7; - - stiff flame, Paper No. 4......... 106.0 ‘ 
No. 8 Bray slit union compared with 

No. 7, Bray slit union, Paper No. 2...............eeee- 92.9 per cent 

No. 7, x and globe, Paper No. 2......... 101.56 “ 

No. 7, - me PC ovtsdescgcwnteatens 98.5 ‘ 

No. 7, ig and globe, Paper No. 3......... a4 “ 

No. 7, ty _ Po ey ee eee 100.0 ‘* 

No. 7, = sa and globe, Paper No. 4......... 93.0 ‘ 
No. 3, Bray slit union, screened with opal globe, compared with 

No. 7, Bray slit union, Paper No. 2.................... 100.0 per cent. 

No. 7, si “ig A Sines as ccncabaees ace 100.0 ‘ 

No. 7, rs si RUIO NOL Goncn s os cisce cenkcnes 1120 «| ** 


Average loss due to globe. 


ST Fide Addn chddsedesdvncesd 68.8 per cent. 
Pe idvnedwed Ror ec omer (2 i 
I eg ee ms. ™ 
Per cent. efficiency compared with No. 7 burner burning with stiff 
flame. 
Opal Globe. Unscreened. 
Paper No. 1, Welsbach............... .-eee- 94.3 
PR Fes iy I 6 0c beicdevnsse ccs Saces 84.0 88.1 
Welsbach, with opal globe...... 82.2 
INGk. © GE OID oo 5 <a 0 cdnwnan’s 101.5 92.9 
No. 3 slit union, with opal globe 100.0 
PO Bs Hiking vi dsnidenss sdasnses 88.7 94.4 
Welsbach, with opal globe..... 93.5 
Pei Be ss bacco ccncenses 91.4 93.5 
No. 3 slit union, with opal globe 100,0 
PR By Se aaiiks sows cade cccasunsie 89.2 83.3 
Welsbach, with opal globe...... 106.0 
De eee iy ci xderctsncens 93.0 100.0 
No. 3 slit union, with opal globe 112.0 
Discussion. 


In opening the discussion on Mr. Miller’s paper Mr. C. H. Page read 
the following: I have read Mr. Miller’s paper very carefully, and am 
gratified to find that, notwithstanding his remarks at our meeting last 
year, that I had apparently proved that white paper was not white, he 
practically substantiates by his experiments what I then endeavored to 
show, namely, that illuminating effects are not ordinarily measured by 
the photometer. In the second paragraph of his paper Mr. Miller 
states that the method I employed “‘ introduced an error, the gravity of 
which could not be estimated.” From my experience in my original 
investigations I hope Mr. Miller provided his apparatus with some ad- 
justment for determining the actual angle at which the reflecting 
screens were placed with certainty, else I would be inclined to question 
the comparative results ; for I found that a small deviation from a giv- 
en angle produced a remarkable variation in the results obtained. It 
was partially for this reason that I abandoned the single reflecting sur- 
face. The principal reason for adopting the box method was to approx- 
imate as closely as possible the conditions actually existing in an apart- 
ment. I think Mr. Miller’s paper would have been more justly termed 
‘* Some experiments on surface reflection,” for there are no conditions 
approximating an interior in his researches. I wish to call attention to 
the experiments with paper No. 1; that is, that the stiff flame of a No. 
7 Bray special union does not give as much reflected light as the flabby 
flame of the same burner, with I preswme the same quantity of gas. 
The same result is shown in paper No. 2, when a No. 3 Bray and a No. 
7 Bray are compared. Paper No. 3 shows the same result. Paper No. 
4, which is a piece off the same roll I used last year, and which Mr. Mil- 
ler said I only proved was not white, gives the same reflected valué for 
the No. 3 and the No. 7 Bray ; but gives a lower reflected value, when 
a No.7 Bray is compared with a Welsbach lamp, than any of the other 
samples. I would like Mr. Miller to explain why, in view of the above 
results, the reflected efficiency of the No. 7 and the No. 3 Bray burners 
is identical in this case; but that of the Welsbach is less by 4.7 per 
cent. than any of the other papers. I feel that both Mr. Miller and Mr. 
Humphreys have misunderstood the drift of my experiments last year. 
! certainly did not claim that an opal globe would increase the light 
‘ransmitted from any source. I proposed to show that illuminating ef- 
lect was largely dependent upon the color and the size of source of 








light. This I believe has not been proved false by Mr. Miller's experi- 
ments. The bar photometer is beyond a doubt the only correct way of 
measuring candle power ; but I am sure it does not measure illuminat- 
ing effect, inasmuch as I have shown by my experiments, and Mr. Mil- 
ler has apparently substantiated my results, that more light is reflected 
with a flabby flame than with a stiff flame of the same candle power. 

Mr. A. C. Humphreys understood that Mr. Miller had taken different 
colored flames and papers to illustrate the different effects obtained 
through direct and reflected lights; also the effect of using an opal 
globe ; but perhapsa more satisfactory result would have been reached 
if the experiments had been commenced with illumination on the di- 
rect bar, if he might sosay. He did not know that he was on record 
any where as having said that illuminating effect could be measured by 
a bar photometer. He did assert, however, that that instrument was 
the most accurate one at their command for estimating lighting values. 

The discussion was carried on at considerably greater length, Secre- 
tary Forstall, and Messrs. Page, Searle and Miller participating there- 
in. At the conclusion of the debate (on motion of Mr. Beal), a vote of 
thanks was passed to Mr. Miller. 


THE QUESTION BOX 
was then re-opened, and the Secretary read the following query : 


‘Is it advantageous or beneficial for gas companies to encourage 
the lighting of streets with self-generators or naphtha burners 
beyond their mains ?” 


Mr. A. 8. Miller said that that question had been considered by a gas 
company with the practices of which he was familiar. In the outlying 
districts, where their mains did not extend, it was finally determined to 
make a contract with a naphtha lighting concern, the latter to perform 
the work in the isolated sections, under an agreement that when the 
gas mains were extended to the naphtha lighted territory the gas com- 
pany was to take over the business. The scheme worked well, in that 
it enabled the gas company to retain much street lighting that other- 
wise would have gone to the electric lighting people. He thought the 
question should be answered in the affirmative. 

Mr. A. C. Humphreys gave an unqualified indorsement of the 
opinion advanced by Mr. Miller. He also felt that the outdoor Wels- 
bach lamp was bound to make a sensible and broad impress upon the 
street-lighting methods of the country. Indeed, it had already 
done so. 

The President said that as the subject was of such importance he 
would call upon Mr. D. J. Prendergast, of the Welsbach Street Light- 
ing Company of America, to explain the methods under which that 
Company proposed to work. 

Mr. D. J. Prendergast thanked the President for the invitation to 
spread before the Association the purposes of the Welsbach Street 
Lighting Company, of America. He then spoke at length as to the 
plans and methods of the Company. The latter was controlled by 
capitalists who had been engaged in the lighting of streets by means of 
naphtha burners for many years. The Company now had control of 
the Welsbach street lighting lamp, and it proposed to work in complete 
harmony with the views of existing gas companies. The latter were 
those who could dictate the terms; the Welsbach Street Lighting 
Company would carry them out. The Company’s representatives 
would be only too glad at any time to confer with the representatives 
of the gas companies ; and he was sure his Company was in control of 
an agent that would bring back to the gas companies much of the street 
lighting which had been lost to them by the competition of the electric 
promoters. 

The Secretary then read the following questions, which it was agreed 
upon could be profitably discussed in conjunction : 


‘‘ What is the best continuous yield in candle power per gallon ob-— 


tained from an improved Lowe double-superheater apparatus, 
using gas oil of 40° gravity ?” 

‘** Does not the candle power of the gas make a difference in these 
results per gallon? That is, cannét a higher yield per gallon be 
obtained when making a 22-candle gas than when making a 30- 
candle gas?” 


The President anmounced that at his instance Mr. A. B. Slater, Jr., 
of Providence, R. I., had forwarded a written reply to the above ques- 
tions. The Secretary then read Mr. Slater’s communication, as 
follows : 

‘**In regard to the questions which you sent me, I would say in re- 
gard tothe ‘ best continuous yield in candles per gallon of 40° oil in the 
Lowe double apparatus,’ that I do not feel in position to answer that 
question. 
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‘‘As for the other question I have found that, when making a gas 
from 18 to 26 candles, the oil efficiency does not vary much. In going 
above, say, 26 candles, the amount of oil required for each candle in- 
creases, roughly, in direct proportion to the candle power obtained. In 
carbureting the gas, the first 10 candles takes considerable oil, but to 
double the candle power (to 20) does not by any means require double 
the amount of oil. In other words, as we go down from, say, 18 
candles the oil efficiency decreases rapidly, and as we go above 25 
candles the oil efficiency again decreases, the decrease in efficiency 
growing more rapid as the candle power goes up.”’ 

The next question was : 

‘*Tn a retort house with double set of benches, what are the rela- 
tive advantages of having the benches back to back with two 
operating floors, one on either side of the house, or benches fac- 
ing each other, having one operating floor in middle of house ?” 

Mr. W. A. Miller thought that the men would be subjected to much 
less heat in a house where the retorts were operated from both sides 
than when the retorts were operated only from the center. 

Mr. A. E. Forstall said an advantage of double sets of benches, 
back-to-back, was that there were but two radiating surfaces for loss of 
heat, instead of four, as in the other place. Heavier back walls would 
obviate the trouble, but such construction meant increased cost of 
building. Mr. Miller’s point was a very grave one, as Mr. Forstall 
knew from actual experience. 


The next question : 


‘Is there any decision of the courts fixing the liability for damages 
to gas or water mains from electrolysis upon the trolley com- 
panies causing the damage ?” 

Mr. Ramsdell thought such a case had been tried and decided by the 
Massachusetts courts, but he could not say with certainty that that was 
the fact. 

The President announced that a ‘‘short topic” for discussion on the 


subject of 
LEAKAGE 


had been forwarded by Mr. J. M. Rusby, of Jersey City, N. J. On 
motion of Mr. A. C. Humphreys, the Secretary read the Rusby topic, 
as follows : 

The writer has been doing during the past season a little work in the 
reducing of leakage. The following brief remarks give a very rough 
outline of methods and experience. 

The method adopted for determining the location and amount of 
leakage in mains and services must vary in different cities and different 
parts of the same city. The one which in the writer's case is largely 
practicable, and has been adopted, is to isolate small portions of main, 
shutting off all consumers’ meters upon them, and make an actual test, 
through asmali meter, of the leakage. This method, while apparently 
tedious and expensive, has the very great advantage of giving absolute 
information as to the condition of all piping up to the consumers’ 
meters. Also, owing to the fact that sound piping will be accurately 
located and its examination avoided, the method is neither so slow nor 
so costly as appears at first sight. 

The isolating of these districts may be done in a number of ways; 
by valves, by permanent appliances in main for water sealing, or by 
bags. The latter is the method which has thus far been used by the 
writer almost entirely. The method of use of bags is very simple. A 
hole is tapped into the main, and through this are inserted two bags, 
one upon each side of the hole, which are then inflated. A short 
wrought iron nipple is screwed into the hole. Water is then poured 
into the main, between the bags, through the nipple, and stands in the 
nipple a little above top of main. In order that the bags may fit close 
against the main, and be watertight, it is well to wash off the interior 
of the pipe with water before inserting the bags. If small leakage ex- 
ists, make a gruel of oatmeal, which, being viscous, will mot leak 
readlly ; or a few drops of machine oil, poured in before the water, will 
rise and stop up small crevices. But few cases will be found where a 
perfect seal cannot be made. We prefer white rubber bags to the black, 
they being less easily injured by gas or condensation in the main. 

The length of main included in each test will, of course, depend upon 
the number of meters to be shut off, and upon possibly other circum- 
stances. Our districts average about half a mile in length. At various 
points throughout this district also, the main is dug up and tapped. 
After testing the entire district bags are inserted at the intermediate 
openings, and one portion after another of the district is cut off, the 
reduction in rate of passage of gas by meters being noted. Thus, with 
one setting of the test meter the badly leaking portions of mains can be 
closely located. 





The cost of testing as above will average, for block or other comm 
pavement, about $1.50 per opening in main, this covering labor a) 
material. Valves should probably be installed in at least smaller sizes 
of mains for a total cost of $10 or $11 each. If the mains prove to not 
require frequent examination, the bags will be found more economic:| 
than the valves. The circumstances of each particular case will deter- 
mine the best method. Bags will, however, always be found of value 
for at least occasional use. 

After locating a section of main and pipe which is very leaky, comes 
the close examination of services and mains for individual leaks. 
Barring is the chief means used by us. A bar is used which is 5 feet 
long, 14 inches in diameter, and tapering gradually; it is finished 
with a square head, upon which is fitted a handle 30 inches long, by 
which the bar is twisted and lifted. Barring can be successfully done 
through asphalt pavement, even on concrete foundation, by using, be- 
fore the above long bar, a very short and stout one to start the hole 
through the pavement. It is important that not only shall the bar be 
put down right over the main but over the joint as well. Therefore, 
dig up the main at each end of a block, locate the line of main, and 
also locate the position of two joints ; from these measure off and mark 
on pavement the position of each joint on line. It is our system to per- 
manently locate two or three joints in each block by marks upon the 
curbstones ; this will render entirely unnecessary the future digging 
up of main to locate joint ahead of barring. We also keep accurate 
sketches showing locations of specials, distance of main from curb, 
etc. The connection of services with mains is also barred over. Anin- 
spection of services in house cellars will give valuable information as 
to their age and probable condition in street. The service may be dug 
up at main, and if it shows signs of any considerable age it may 
be worth while to cut it, attach a pressure gauge, blow 3 or 4 inches 
pressure upon it, and note its soundness. It is well, while mains are 
being examined and repaired, to make the work thorough ; renew, for 
instance, any service that is likely to give trouble within the next three 
or four years. 

The work of barring and testing mains and services demands care 
and patience. In some soils barring must be done very close to a leak 
or it will not be discovered. In such cases it may be well to bar mid- 
way between main joints as well as at joints. In some cases, nothing 
will serve but continued sub-dividing of linesof main, testing by meter 
or gauge, and after this liberal digging. The great advantage of test- 
ing is that, the amount of leakage being definitely shown, one is not apt 
to abandon repair until every bit of trouble is found and corrected. 

The leakage existing at our own plant is found to be very largely in 
street lamps and house services. Certain portions of our plant are 
very old indeed. Some old services not in use have been lost sight of, 
never cut off at main, and are now among our most prodigal 
consumers. Other services, old, but in use and apparently sound, are 
found corroded at curb or elsewhere. 

It is our present system to connect services to mains by a double el- 
bow, forming a swing joint ; this gives flexibility to the service joint 
above main. In former years this practice did not exist, and we find 
very many of the old style connections cracked or broken off. Pipes 
which in laying have been sprung into place and left with astrain upon 
them are pretty sure to give trouble by breakage, sooner or later, under 
jar or partial corrosion. Exposed, deeply cut threads also give trouble, 
being easily liable to breakage or corrosion, as the metal is thin and 
soft. We now carefully protect all exposed threads with a wrapping of 
cloth and white lead. Shallow mains in heavily traveled streets are a 
source of trouble, -Crosses and tees at street intersections are also espe- 
cially liable to show leakage at joints. 

We keep a card record of all mains repaired, giving detail of cause 
of leakage. We also keep a card record of every service examined or 
repaired, with a note as to its condition. Reference to these will un- 
doubtedly save much trouble in locating future leaks. We keep a mem- 
orandum book containing information as to places likely to.give future 
trouble, as, for instance, a stretch of shallow, smal] or old main, 4 
place where joints are disturbed by heavy traffic, a segtion of city con- 
taining many old services, etc. We also keep a sketch book containing 
diagrams of our test districts, with records of various tests made upou 
each. 

In addition to the foregoing remarks, which chiefly concern the or 
recting of existing leakage, it may be worth while to add one or ‘Ww? 
hints as to means for its avoidance, etc., although they will probably be 
largely unnecessary to you. 

All our service pipe now laid is coated with service mixture. 
method and composition, see paper' of Mr. A. C. Humphreys, read 


1. See JouRNAL, Dec. 7, 1896, p. 887. 
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before this Association last year. In addition to being coated at store- 
room, another coat is applied to the pipe after it is in position in trench. 
In bad soils, or under trolley tracks, the pipe is further wrapped with 
a layer of cheap cloth and again smeared with a very heavy coat of 
melted asphalt, slightly diluted with thin tar ; or, in some cases, is laid 
in a trough and is covered with asphalt. 

Our mains are laid almost entirely with cement joints. Main pipe is 
hammer-tested and carefully inspected before laying. After laying, 
and before being covered, it is tested under gauge, about 8 inches water 
pressure being used. 

The station meter should, of course, receive special attention. Its 
water level should be carefully established. In proving it to fix the 
water level, its drum should be made absolutely tight, at least tem- 
porarily. Small leaks which, in the regular operation of the meter, 
may be insignificant, may, at the slow rate of passage of gas in proving, 
introduce serious error and render worthless the determination of water 
level. After the water level has been fixed, the meter shouid be 
occasionally proven to check its tightness. Tests at two different rates 
(say 600 feet per hour and 100 feet per hour) will clearly show tightness; 
if the amounts passed by proving meter differ, leakage exists. By read- 
ing the proving meter, for fractions of the rotation of the station me‘er 
drum, and comparing these readings, leakage can be still more clearly 
shown and approximately located. By removing the manholesof meter 
case above the drum, and passing ropes around the latter, thus holding 
it at any desired position, and applying a moderate pressure (not to ex- 
ceed the safe working ‘‘head’’), the position and magnitude of leaks can 
be ascertained ; or, pressure can be applied to the various compartments 
of drum, through the plugs regularly provided, and the same informa 
tion obtained. By these means the ‘‘seal” upon meter compartments 
can be checked if it is uncertain. Every station meter is supposed, of 
course, to be provided with a water overflow, in which the water is 
subjected to the pressure of gas at meter inlet, which, if kept in order, 
insures constant water level from hour to hour and day today. The 
meter should run with uniform back pressure. There is nobody, it is 
hoped, who fails to correct the monthly station meter reading for tem- 
perature, as this is liable to occasion much discrepancy in gas. A ther- 
mometer thrust into the meter outlet and read frequently day and 
night, these readings being footed upand averaged for the month, gives 
an average temperature which, while not quite correct for several 
reasons, may be made pretty nearly right. Tables of correcting fac 
tors, by which to multiply the station meter reading, will be found in 
numerous places ; they are given in ‘‘ Newbigging’s Handbook,” 1885, 
pages 252 and 253; also in ‘‘ King’s Treatise,” page 261. 

Slow registration of consumers’ meters is especially bad, because it 
means loss of gas at selling price instead of at holder cost. We remove 
for proving and repair, if latter be needed, small sizes every three years, 
and large ones every year. In addition to this, every meter removed 
for incidental causes, no matter what its previous period of service, is 
given proof also. 

We succeed in keeping our meters in a condition of nearly correct 
registration. , 

Although unavoidable, difference of pressure in station and con- 
sumers’ meters occasions some discrepancy. A pressure of 6 inches of 
water in station meter and of 2 inches in the consumers’ meters means 
a difference in registration of about 1 per cent., which is in direction of 
less apparent leakage. 

Condensation of illuminants and water vapor also produce some dis 
crepancy. The former influence should be trifling. As to water vapor, 
gas measured at the station meter at 60° F. and 30 inches barometer 
contains about 14 per cent. by volume of water vapor. At 32° it con- 
tains a little more than one-half per cent. In winter, therefore, if gas 
be cooled in mains to 32°, and if the vapor condensed be actually thrown 
down, the gas on warming up at the consumers’ premises will still be 
short in registration by this difference in per cent. 

To the important matter of effect upon registration of high and low 
temperatures at the consumer's meter we can only refer. We hoped to 
present at least a little data upon this point, but have not had time to 
collect it. 

Discussion. 

The President in inviting discussion regretted that Mr. Rusby was 
not present to take part in the debate, for many new idéas had been 
presented in clear manner by him. 

Mr. A. C. Humphreys said the only point that Mr. Rusby seemingly 
failed to note in connection with the complex and many-sided subject 
of leakage was holder inspection ; for he thought holders, and espe- 
cially the crowns thereof, often contributed their quota to the leakage 
account as a whole. 





Mr. W. R. Beal said they had had much trouble in their district 
through disjointed mains and services, which trouble, however, was 
largely chargeable to the municipal improvements that were being 
made by the authorities north of the Harlem river. Street grades were 
being changed, sewers built and pavements laid, all of which disturbed 
their distributing system. They watched the system closely, however, 
and had succeeded fairly well in keeping the leakage account down to 
something like reasonable figures. 

Mr. E. H. Jenkins said he had much discomforting experience with 
leakage at Covington, Ky., not a little of which loss was directly at- 
tributable to electrolytic action. He exhibited a section of riser pipe in 
a lamp post that had been affected in a peculiar way by the diversion 
of current from a trolley line wire. Tne current melted the riser and 
set fire to the gas. He also exhibited a piece cut out of a cast iron main 
that had been in use for 30 years. The pipe was completely honey- 
combed. Mr. Jenkins then described the system in use by him at Cov- 
ington for detecting leaks in street mains, and declared that it was 
his intention to give a thorough test to what is known as the Bouvier 
method (well known in France and Belgium) for testing the soundness 
of a distributing system. 

Mr. Searle said he believed in isolation as against barring. 

Mr. A. C. Humphreys thought it should be borne in mind that isola- 
tion would not be of much value in cities where heavy leakage existed, 
which state of affairs unfortunately could be found in too many places. 
Isolation would be excellent to keep in sound order a main system that 
had been put in shape through thorough inspection and repairing. 

Mr. Prichard formerly was a believer in the isolation of a distribut- 
ing system, to correct defects therein. Now, however, he thought it 
best to foilow the plan of barring. 


The thanks of the Association, on motion of Mr. A. C. Humphreys, 
were voted to Mr. Rusby. 


VoTES OF THANKS. 


On motion of Mr. Ramsdell a vote of thanks was tendered to Presi- 
dent Nettleton for the able manner in which he had directed the pro- 
ceedings of the meeting. Similar acknowledgements of the Associa- 
tion’s indebtedness to Secretary Forstall, to the Committee of Arrange- 
ments, and to the Old Dominion Steamship Company, were adopted. 
The Association then ordered a recess, until the termination of the ex- 
cursion set for the following day, when it was agreed the meeting 
would stand permanently adjourned. 








[Prepared for the JourNAL.] 
Cyanides in Gas Manufacture. 
i 


[By Mr. HerMaAN POOLE, F.C.S.} 


One of the leading and most interesting questions now before the 
gas manufacturer is that of cyanogen and its compounds, the cyanides, 
ferrocyanides and sulphocyanides. Not only has attention been drawn 
to this subject by the chemist, but also by the manufacturer and user 
of these chemicals. A few years ago the question of residuals was not 
considered worth talking about ; only fanatics and hobby-riders would 
think of them, much less give them an earnest consideration. Then 
coke was not considered a residual, because there had been a sale for it 
from the beginning of the gas industry, and even before such date. 
Gradually it became known that tar was actually worth something, 
then the ammoniacal liquor nuisance became valuable, and hence 
ceased to bea nuisance. At this stage of the history residuals became 
acommon word, and soon was applied to all, solid or liquid. A mar- 
ket having been found for the coke, ammonia and tar, the next one to 
take up was cyanogen and its compounds, and now these become im- 
portant matters. Right here it may be interesting to consider the order 
in which these residuals were utiliz d. First, the coke from the retort ; 
next, the tar from the hydraulic main and condensers ; then the am- 
moniacal liquor from the condensers and scrubbers; and now, the 
sulphur and cyanides of the purifying box. We will soon have to put 
on something beyond the purifier and make another bye-product. 

The quantity of cyanides from gas now wasted in the world is simply 
enormous, even in spite of the modern attempts at recovery, and such 
a waste is a disgrace to our so-called advancement in science and art. 


) True, the proportion of nitrogen in coal is small, not often exceeding 


1 per cent., and very seldom more than 2 per cent.; yet, with only one- 
fifth of this being converted into cyanogen, still, considering the mil- 
lions of tons of coal used, we easily see that thousands of tons of 
cyanides and thousands of dollars are yearly cast away. In 1895, 
Germany exported a million dollars’ worth of cyanide of potassium, 
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most of it from gas sponge, and from this we can get an idea of how 
much we should make. Of course, as is usual with new countries, we 
have been slow to appreciate the enormity of the crime of throwing 
away valuable material. Weare doing it all the time and in nearly 
all industries, so we are accustomed to it. But we are gradually chang- 
ing our ideas. 

In discussing this question, one of the first queries that comes up is 
how they are formed. This question has been asked and answered re- 
peatedly, but, I am sorry to say, not always in the same way. The 
amount of actual experimental work performed to elucidate this point 
is very little ; occasionally someone gives a small contribution towards 
the solution, but no regular, systematic, continued research has ever 
been done. It cannot be settled by one day’s experiments, nor by ten- 
tative work in the laboratory with pure materials. The gas manager 
cannot find the time, if he would ; the ordinary chemist cannot do it, 
if he had the time, and so we may still expect occasional sporadic efforts, 
and nothing accomplished of a satisfactory nature. 

Prominent among the known facts in this connection is the one that 
if ammonia gas is passed slowly over incandescent carbon, more or less 
hydrocyanic acid and ammonium cyanide with hydrogen are produced. 

C + NH, = CNH + H,,; or, 
C + 2NH, = CN, NH, + H,. 

The slower the flow of the gas the greater the quantity of cyanogen 
compounds formed. Care must be taken not to heat the resulting pro- 
ducts too high, or partial dissociation will take place with resolution to 
the elementary forms. In presence of a large excess of hydrogen, or a 
moderate excess with increase of temperature, the product is hydrocy- 
anic acid alone, the ammonium salt being prevented from forming by 
the heat, or being decomposed, if formed. 


If distilled water be used instead of the potash solution, ammoniun 
cyanide will be formed. If the temperature be allowed to become hig! 
enough, as with a Bunsen burner, no cyanide is formed, showing thai 
although heat is necessary too much destroys its compounds. 

Stress is put on these preliminary fundamental reactions, because 
they are now old and well-established, having been proved in 1841 
and accepted since. A thorough understanding or appreciation of this 
is necessary, as the cunditions are very similar to those existing in the 
retort. 

Here may be found the incandescent carbon, the carbonic oxide, the 
ammonia, the carbon disulphide and, probably, other elements which 
have an influence on the cyanogen formation. It has been shown that 
the reactions take place more readily in presence of coal gas than with 
pure substances, and that in such mixtures the formation of hydrocy- 
anic acid takes place at a lower temperature. The quantity of free 
hydrogen in the crude gas has a modifying effect, since a large percent- 
age is always accompanied by a small percentage of ammonium cyan- 
ide; and here comes up the question whether the small cyanide per- 
centage is actually due to the presence of hydrogen per se, or is it due 
to the high temperature of the retort in which such large perceutage of 
hydrogen was produced? This seems to be the only way to reconcile 
results so diametrically opposite as those obtained by such reputable ex- 
perimenters as Bloxam and Perthuis. 

Bearing on this are the experiments of Bergmann, in which he 
found, in a mixture of carbonic oxide and ammonia, that 4 per cent. of 
the nitrogen was converted into cyanogen at 800° C., 24 per cent. at 
1,000° C., and that when illuminating gas was added to the mixture the 
proportion of nitrogen changed increased to 60 per cent. 

The sulphur existing in the coal is probably all combined with iron 


tig 


in the form of iron pyrites, Fe 8,, possibly Fe,S,. During the distilla 
tion this sulphur combines initially with carbon to form carbon di- 
sulphide, or, with hydrogen, to form sulphureted hydrogen, H,S. 


If, instead of using carbon in the solid state, gaseous carbon combined 
with oxygen, as in carbonic oxide, be mixed with the ammonia gas, and 
this mixture heated, the hydrocyanic acid or ammonium cyanide will 
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be produced as before, according to the proportion of the gases; and 
usually they are found together in variable quantities. 

CO + NH, = CNH + H,0O; or 

CO + 2NH, = CN, NH, + H,0O. 

Of course, this action is dependent on the quantity of surface exposed 
to the action of the heat, and hence the action is more complete when 
the gases are passed through a heated tube filled with fragments of por- 
celain, earthenware, silica, or other inert refractory substance. 

If to the preceding products sulphur be added, or if the ammonia gas 
be mixed with gaseous sulphur, as in carbon disulphide, ammonium 
sulphocyanide is then produced, 


CS, + 2NH, = CNS, NH, + H,S; 
and this will remain permanent under conditions which would decom- 
pose the others. 
In order to trace the connection of the formule and their relation to 
each other, they are given together : 


C + NH, = CNH + H,, or 
C + 2NH, = CN, NH, + H,; 
CO + NH, = CNH + H,O, or 
CO + 2NH, = CN, NH, + H,O; and 
CS, + 2NH, = CNS, NH, + H,S. 
While performing these experiments, and at easily attainable tem- 
peratures, three laws are shown : 


1. The higher the temperature and the slower the flow of gas, the 
greater the yield. 

2. The single reactions are never complete, but always occur together 
and in variable proportions. 

3. If the reactions occur in presence of sulphur it will always enter 
into the combination produced. 


If the reactions are carried on in the presence of a fixed alkali 
or alkaline earth the proportionate yield issmuch greater. Theseseem 
to have the property of fixing or solidifying the cyanogen compounds 
as formed, and thus partially withdrawing them from further action. 

It is not necessary that the ammonia should be in the state of free 
ammonia ; ammonium chloride, carbonate, and especially sulphide, 
will do as well, only, in this case, the secondary reactions will be more 
complicated. 

A very neat way of trying this experiment, and one easily performed, 
is to cause some water gas to bubble through ammonia water and then 
burn the mixture in an ordinary burner. The carbonic oxide and the 
ammonia will thus exist in the gas, and on burning it and causing the 
flame to impinge on the surface of a tumbler of weak potash solution, 
potassium cyanide will be produced and can be detected in the liquor. 





These compounds then pass on or enter into further reactions ; but 
what of the iron? Part of the sulphur combines to form sulpho- 
cyanides ; does the iron enter combination as ferrocyanide? It seems 
not. The iron cyanogen compounds easily decompose at a red heat, as 
is well-known and made use of in the common method of making 
potassium cyanide from potassic ferrocyanide. Hence it is doubtful if 
the compound is formed at all; and, if formed, it could not maintain 
its existence. At any rate, but few if any authentic cases are on 
record showing ferrocyanide in crude gas as it leaves the retort or 
hydraulic main. 

Right here on this subject of ferrocyanide in crude gas, let me re- 
quest those of the managers who are interested to make a few tests to 
ascertain some facts on the subject. They can be easily performed, 
and, although with old methods, will give good results. There are 
certain questions which must be solved at the works, and on the gas 
as made at the works. A few tests made occasionally will help, and 
especially if they can all be collated and arranged so as to classify the 
results. 

Provide three flasks with the ordinary glass tube and rubber connec- 
tions for the stoppers. Have a little wooden stand made to hold them 
and to carry them around in. 

For cyanides in the gas use a flask containing a mixture of ferrous 
sulphate and caustic potassa or soda. Pass the gas through it, then 
warm it slightly andacidify with hydrochloric acid. A blue precipitate 
indicates cyanogen in the gas. 

For ferrocyanides use a flask containing a dilute solution of ferric 
chloride. Pass the gas through this, and a blue precipitate will show 
ferrocyanide. 

For sulphocyanides use the third flask, containing a weak solution of 
ferric chloride. A blood-red coloration shows the presence of suipho- 
cyanogen. This color is not affected by hydrochloric acid, but is de 
stroyed-by nitric acid. 

These tests can be made easily, and will take very little time. Let 
tho gas bubble through for 10 minutes or half an hour, and attend to 
something else meanwhile. 

After the gas leaves the retort it passes through the hydraulic main, the 
condensers, and the scrubbers or washers, without undergoing muc! 
change in composition in the portions that are now under consideraticn. 

As a side remark, it may be said, the absence of ammonium cyanide 
in the ammonical liquor is worthy of mention. Ferrocyanide and su! 
phocyanide are found ; but why no cyanide? The most plausible ex 
planation seems to be that the hydrocyanic acid is very weak under th 
conditions, and that the carbonic and other acids force it out from its 
ammonium combination. Other influences besides simple chemical affin- 
ity come in here, and it is probable also that the heat of formation, having 











Nov. 22, 1897 





American Gas Light Zournal. 809 








split up or prevented the formation, the proper conditions for its de. | 


composing the compounds then formed do not subsequently exist. It | 
is well known also that a slight variation in temperature may cause an 


entire rearrangement of the molecular composition of a mixture; and | 


this is more apt to occur the more complex the body or mixture. 
When the gas reaches the purifiers, then commences that series of | 


Here also we see further that it is possible to find sulphureted hydrogen 
in gas after traversing an old purifier, although it contained none when 
it entered. 


We have spoken of the occurrence of sulphocyanogen in the crude 


| gas and how it is probably formed. The presence of this form of 


cyanogen in the gas may account for its presence in the purifying 


changes and decompositions about which so much has been written, | material, but does not account for all, as it may be formed, and quite 
ind so little actual knowledge gained. Once in a while someone will | easily, in the box. 


experiment with a purifier box and obtain results that count ; but un- 
fortunately most of the experiments are made on pure oxide, pure | 


A current of gas containing cyanogen, either in a simple or com- 
pound form, will have a tendency, on meeting sulphur, to decompose 


sulphureted hydrogen, or else illuminating gas so saturated with sul- |and unite with with it, especially if it is free or in loosely combined 


phur that it might as well be all sulphur, and we are coolly informed | 
that these conditions duplicate those of the purifying box. Perhaps I| 


condition, and form a sulphocyanide. This reaction takes place under 
a slight increase in temperature, and more readily in the box than in a 


used the word duplicate incorrectly, and should say quadruplicate, as | small test sample in the laboratory. That we do have a slight increase 


the impurity is increased fully up to that amount. As long as this goes 
on we shall keep having explanations that do not explain. To ascer- 
tain what is going on in a manufacturing process involving many ele- 
ments and impurities, we must experiment on the substances used as 
they exist, with all the crudities of the manufacture, and not as we 
would like to have them. Anything else is mere child’s play, and usu- 
ally leads to incorrect deductions. 

The most trustworthy experiments yet made show that the cyanogen 
unites with the iron in the purifier and forms ferrous cyanide. This 
ferrous cyanide is usually described as of a grayish-blue color, rapidly 
becoming blue from the absorption of oxygen and the formation of 
Prussian blue. The color is all right ; but is it due entirely to ferrous 
cyanide? This is doubtful, since pure ferrous cyanide is of a yellowish- 
orange tint, with a slight gray at times. A slight oxidation turns it 
bluish-gray—a full oxidation turns it blue. It looks as though the 
cyanide formed is not true ferrous cyanide, according to the equation— 

FeO + 2NH,CN = Fe(CN), + (NH,),O, 
but something else. What is it? 

The iron in the purifying box is there as a hydrated sesquioxide, 
Fe,0,(H,O)n, and yet the first part of the above formula calls, not for 
sesquioxide, but protoxide. Where has the oxygen gone, and what 
made it drop out? Weare not told. It looks as though the formula 
maker could not prove his theory with the Fe,O,, and so changed it to 
FeO. which worked all right. 

Does not this formula account for the facts as well if not better ? 

Fe,O, + 4HCN = 2Fe(CN), + 2H,O + O, 
the probable formula, or, alternately, 
Fe,O, + 4NH,CN = 2Fe (CN), + 2(NH),O + O. 

That is, the iron sesquioxide and the hydrocyanic acid form ferrous 
cyanide, water and oxygen, and then the extra oxygen unites with 
some of the cyanide to form Prussian blue, according to the accepted 
formula : 

9Fe(CN), +30 = Fe,O, + Fe,(CN),,. 

Ferrous Cyanide. Prussian Blue. 

This explains the actual condition of affairs. It takes the sesquioxide 
and not the protoxide ; it procuces a mixture of ferrous cyanide and 
Prussian blue, which would answer the description given, which de- 
scription pure ferrous cyanide does not satisfy. 

If ammonium cyanide occurs in excess we would have ammonium 
ferrocyanide formed. 

Fe(CN), + 4NH,CN = Fe(CN,)(NH,),. 

That ferrocyanogen exists in the sponge may be easily ascertained by 
treatment with with water and testing the solution. If found it will 
be ammonium ferrocyanide, as that is the only soluble ferrocyanide 
possible under the circumstances (of course, potash, soda, lime, etc., 
are supposed absent). After a thorough washing of the mass, treat it 
with a weak caustic liquor (potassa or soda), and this liquor will show 
the eyanide due to the Prussian blue existing as such in the material. 

The cyanogen may also become fixed in the iron mass through the 
agency of ferrous sulphide, which could be formed from the iron ses- 
quioxide and the sulphureted hydrogen. This undoubted!y accounts 
for a portion of it ; but how much cannot be said at present. 

Fe,O, + 2H,S = FeS + 2H,O + O; and then, 
FeS + 2HCN = Fe(CN), + H,S, or 
FeS + 2NH,CN = Fe(CN), + (NH,), 8. 

If ammonium cyanide be in excess we would have, as before, the for- 
nation of ammonium ferrocyanide. 

That these reactions take place is shown by the fact that, after the 
formation of a quantity of FeS, and the subsequent thorough removal 
of the extra sulphureted hydrogen by an inert gas, passing a gas con- 

ining cyanogen, causes the reappearance of sulphur at the outlet. 


of heat is known, and that under the very complicated conditions of 
heat, moisture, crude gas, sulphur, ammonia, iron oxide, etc., the form- 
ation of sulphocyanogen compounds occurs according to the universal 
law of combination in virtue of which the most stable compounds in 
mixtures are formed and exist. Sulphocyanides are the most perman- 
ent and stable compounds in this case, and hence are always formed. 

The conditions in the purifier are exactly the same as those cited. 
The gas is there carrying the variable small proportion of cyanogen 
compounds ; the sulphur is there as carbon disulphide, hydrogen sul- 
phide or free sulphur, animonia is there,we have more or less moisture, 
and we have some heat. Then all the elements needed are present and 
active. 

The presence of sulphocyanide in the crude gas has been denied, and 
experiments shown to prove its absence, but one positive experiment 
proves more than a dozen negatives, and the fact thatit has been found 
shows the possibility, even if it is not produced in every case. In the 
cases where its absence was shown, its presence in the purifier was 
noted, substantiating the statement that the purifier is the princi- 
pal producer of the sulphocyanogen compounds. There is agreat need 
of more definite experimental results on this point, and it is to be hoped 
that ere long they will be taken up and followed till the question is 
satisfactorily settled. 

Sulphocyanides are more permanent than either cyanides or ferrocy- 
anides, so that we may expect their formation whenever possible. 

Probably some sulphocyanogen is derived from the interaction of 
carbon disulphide and ammonia, according to the formula given above, 
or from carbon disulphide and ammonium sulphide, according to the 
formula— 

CS, + (NH,),S = CNSNH, + H,S 
but this cannot be a large quantity in comparison with that produced as 
above. 

It is evident that if we wish to keep down the percentage of sulpho- 
cyanides we must keep low the quantity of ammonia passing into the 
box. Of course, under the present conditions we cannot keep it all out, 
but we should try to keep it as much as possible where it belongs, and 
where it can be turned into money, namely, in the ammoniacal liquor. 

In closing, it will be well to summarize a few of the facts stated 
above, so as to present them more sharply and connectedly. 

1. Cyanogen exists in crude gas as hydrocyanic acid, ammonium cy- 
anide, or sulphur cyanide. 

2. Ferrocyanides do not exist in crude gas. 

3. Prussian blue is formed in the purifier under ordinary circum- 
stances only in small quantities ; on the admission of air it is formed 
from oxidation of the ferrous cyanide. 

4. Sulphureted hydrogen may be taken up by a gas in passing 
through an old purifier. 

5. Sulphocyanides may form in the purifier when no sulphocyanogen 
exists in the gas. 

6. Ammonia favors the formation of sulphocyanides. 








A Primitive Dynamo Factory and Power Station. 
——— 


By * * *, in Electrical World. 


It was about the beginning of the year 1889 that certain misguided 
individuals in a small city of one of the Atlantic States undertook, 
without the least pregaration in the way of either experience or capital, 
to build electric motors. The moving spirit in this enterprise was a 
man who had been by turns laborer, bridge builder, man in charge of 
an agricultural engine, miner, brass moulder, promoter in a small way, 
inventor all the time, machinist, foreman of a street railway repair 
shop and general jack at all trades. He had set himself up in a little 





cellar shop to manufacture commutators for the street railway com- 
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pany, whose foreman he had been, and incidentally ran a small brass 
foundry. 
to borrow a little money, use an abandoned turoine wheel at the site of 
a burned mill near the business center of the city for the generation of 
electric power, and build motors to be operated on a power circuit of 
his own. Somehow he succeeded, and when, some months later, he 
offered me a position to design his motors and generally supervise his 
work, I thankfully accepted—that being a time when a “job” of any 
kind was a desideratum. 

The shop was about 20 feet square, very dark and most unspeakably 
filthy. The tools consisted of a small planer, a very small shaper, an 
old fashioned drill press, two ancient engine lathes and a die press, cut 
ting disks up to about 7 inches diameter, all operated by an old Sprague 
No. 6 railway motor. There was also the ubiquitous brass furnace, 
flush with the floor in one corner, and a trough of sand for the use of 
the one moulder along one side of the room, At the two dirty windows 
were two benches, equipped with the usual outfit of bench tools, all in 
a very untidy condition. 

The ‘‘ power house,” half a mile away, contained one 40-kw, 220 volt 
generator, new and in good condition, driven by a belt from a counter- 
shaft geared to the vertical shaft turbine of the ruined paper mill. 
There was water in abundance at an exceedingly low rental. 

To my aston:shment and surprise I found that the President—that 
was the position of my friend, the ex-foreman—had a patent which he 
had bought, presumably for stock, and I was required to conform my 
designs to the lines of this. As it had been imparted to me in confidence 
that the troubles of the shop centered in the fact that only one size of 
motor—5-horse power—could be made to work from the design left by 
the patentee, my first duties were to make a set of drawings for various 
sizes of motors. To use the wordsof the president, other sizes had been 
attempted, but the ‘‘ dum things either stood still and bucked or run so 
fast they bust.” 

We turned out some pretty creditable motors, everything being con- 
sidered. Seeing that we had power to throw away we soon loaded our 
40 kw. machine to its limit, the condition being that we would allow no 
other motors than our own on the circuit. Motors were sold cheap, 
$85 for a 5-horse power, as well as I remember, and business was 
brisk. 

These motors were shunt wound, of a two-pole type, having a cast 
iron frame in two parts. The lower casting consisted of a pole piece, 
brackets for the bearing, and a vertical core for the field core. The 
frames were machined on our planer, bolted together, and set in a 
wooden cradle on the slide rest of the large lathe to be bored out. The 
field coil was wound on a sheet copper spool. The armature bearings 
were of brass, seating themselves in the brackets of the lower pole, 
which were bored out along with the field opening. The armatures 
were made of the then prevailing smooth-cure type. The core was made 
of punchings headed up tight between collars on the shaft, one of which 
was screwed up with a spanner and main strength until the core was 
‘*about right” or the shaft sprung. The whole was then covered with 
unbleached cotton and shellaced, and holes bored in the cast iron heads 
for the reception of wooden pegs to guide the winder. No provision 
whatever was made for balancing, this being considered an unnecessary 
refinement in machines that were sold so cheap. The commutator bars 
were cast from wooden patterns, and afterwards worked on the shaper 
with a forked shaped tool, resembling more than anything else the 
nail-pulling end of a hatchet. This gave them the necessary angle, 
and subsequent operations brought them down to reasonable fitness 
for their work. On the whole, they were good commutators for the 
money, though it was soon found inexpedient to mix bars from differ 
ent runs of the brass furnace in one commutator. The president had a 
deep seated affection for old brass bought from the junkman, and I 
have seen old railroad brasses, gas fixtures, door plates and the like 
melted up together to be turned into commutators. It is needless to 
say that nobody could predict the color, hardness or any other quality 
of the resulting metal. . 

It was about this time when the loading of the circuits required an 
enlargement of the power plant, and the question came up for discus- 
sion whether it was better to buy a new (second-hand) generator or 
make one, that the president became imbued with the idea of doing 
electric lighting. We had the circuits, and the then newly intro- 
duced constant potential are lamps worked very well in series of four 
on the 220 volts. It was decided to build a new generator, to install all 
the arc lamps we could find customers for, and to put in a new hori- 
zontal-shaft turbine. Meanwhile we bought a second-hand 30 kw.. 
500-volt generator, and replaced some of our more distant motors with 
others wound for this voltage. It may be said here that the prevailing 





sizes were 2 and 5 horse power, the former predominating. It has a 


When I first met him he had about completed arrangements ways been a source of regret to me that we were never able to measu: 


their efficiency, or their current consumption, or the output of th: 
station, because we never had an ammeter. Incandescent lamps 
brought up to ‘‘look about right” answer fairly well as a statio: 
voltmeter. I tried to make an ammeter, but never had time to finish it 

It was while we were in the throes of installing the big turbine and 
getting out patterns for the 75-kw., 220-volt generator with which wi 
proposed to help out the overworked dynamo at the power station that 
the president came in one day with the news that he had contracted to 
light the biggest and finest store in the town with 400 incandescen| 
lights, and about 20 arcs. It was obviously impossible, in those days 
to work incandescent lights on a 220-volt system. The wiring being in 
it was equally impossible to make a 3-wire installation of it. It was 
about a mile from the power house, and I stood aghast at the idea of 
another generator for this load. The proprietor of the store would not 
listen to the suggestion of a motor dynamo on his premises—and wi 
had no money (or credit) wherewith to purchase an alternator. The 
result of acouncil of war was that the president undertook to get the 
transformers if I would immediately build the alternator. 

In this enlightened day it does not seem possible to simultaneously 
build a 75 kw., 220 volt compound generator and a 50-kw. alternator in 
a shop 20 feet square, with the outfit of tools described above, but we 
did it. The direct current machine was comparatively easy, most of 
the machine work being ‘hired out” to other shops. We made the 
commutator ourselves, however, and did the winding. The machine 
worked fairly well ; that is, it didn’t get very hot in service or spark 
unduly at the brushes. 

The alternator was a different sort of problem. In both this and the 
direct-current machine we were brought up standing by the difficulty 
of getting disks for the armatures. A simple, if somewhat barbarous 
expedient, solved this, however. Wecut up a number of squares of 
thin iron, about 20 inches square, and punched a 6-inch hole throug! 
the center of each. These were then placed on a wooden template, 
and an 18-inch circle drawn on them witha slate pencil. Two able 
bodied boys with tinsmith’s shears did the rest. It was slow, but we 
got the disks. These, being clamped on the shafts, were subsequent! y 
turned up with much expenditure of labor and profanity. We had 
hired a small room near the shop, and there installed the pattern maker 
and winder, and there the work on the two big machines went along 
with comparative satisfaction. 

The alternator was of a mongrel type, having 16 poles in its station 
ary field ring. The armature was mounted in centers on the bed of the 
planer and slotted, the coils being made on a wooden frame and slipped 
on. It may as well be stated here that the writer’s knowledge of alter- 
nators was not large at that time. 

It was a breathless moment when, the alternator being finished, we 
started it turning, brought it up to speed and threw on the exciter cur 
rent. As I have related we had no manner of measuring instruments 
The transformers had not arrived, and it was determined to use twenty 
50-volt lamps in series to see if we could get the expected 1 000 volts out 
of the machine. A boy at the shop was delegated to mount the twenty 
lamps on a board and connect them in series. Unfortunately he con 
nected them the only way he had ever seen lamps connected, and no 
one had time to see if the work was properly done. The board of lam)s 
was hung from the ceiling of the dynamo room, and at the proper mo- 
ment, all connections having been made, the main switch was thrown 
Those who have seen a 50-volt lamp explode under a pressure of about 
1,200 volts, alternating, will know what the resulting pyrotechnic dis- 
play looked like. It cannot be described. 

The cut in the price of light made by the president when we got tiie 
alternating circuit going attracted the attention of the local electric 
light company, and our independent existence was brief. This tale lh. 
been told to show what the possibilities of electrical machinery are, ai) 
to illustrate what can be done in a small machine shop when necessi'y 
drives. 








Automatic Clock Gas Shut-off. 
oeniualiinaiineen 

Messrs. William M. Crane & Co., of New York, inform us that tie 
automatic clock and gas shut-off (bye-pass) shown in the accompanyi' 
illustration, has become quite a prominent factor in the gas appliance 
trade. It tends to please the gas consumer through shutting off or 
reducing the gas pressure in show windows, or on meters in halls or 
public buildings in general, at any set hour, thus saving need“ess ¢X- 
penditure for gas and doing away with the inconvenience, annoyance 
and uncertainty of not having the work done at the desired time. 
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Gas companies are interested from the fact that many merchants pre- 
fer improved incandescent gas burners, at the ruling low price of gas, 
compared with high meter rates and low illuminating power of incan- 
descent electric lights. Heretoforé many used gas in the body of their 
stores and electric lamps in their show windows, because electricity 
could be shut off at night or at other time, either from outside or auto- 
matically from the inside of the store, without dangerous results if tam- 
pered with. With the advent of the automatic clock, merchants are 
rapidly taking on the better light at cheaper cost. The gas companies, 
too, are advertising and encouraging the use of gas stoves and heaters. 
These, in connection with the automatic clock and gas turn on bye- 
pass, insure a warm house at any time in the morning, without disturb- 
ing the refreshing slumbers of anyone. 

The mechanism of the clock is of the best workmanship, and its op- 
eration is extremely simple. The bar of the clock, as shown in the cut, 
slides into the wlock at the set time, thus removing an obstruction and 
allowing the traveler, with chain attachment and bar, to roll from the 
inclined track on which it is resting, shutting off or turning on the gas 
entirely, or leaving bye pass pressure. 

The gas cocks are manufactured expressly for the purpose, and in two 
sizes only, one inch and one-half inch, the gasfitter using a nipple and 
an enlarged or reduced point, as may be necessary to meet require- 
ments. 

A year’s guarantee is furnished with each clock. The clocks and 
cocks are mounted on handsomely finished boards, which may be easily 
screwed to the wall surface when all is in readiness for gas piping. 








Sloping Retorts in Germany. 
eo 

The Gas World, referring to the latest report of the ‘‘ Committee on 
Inclined Retorts,” named by the German Association of Gas Engi 
neeas to investigate that subject, says the Committee’s report was 
partly as follows: In Chemnitz the town gas works has had five 
benches of inclined retorts up since 1895, and six others were put up in 
1896, each bench containing nine retorts. In those of 1895 the heats 
were higher in the lower parts of the retorts, while in those of 1896 the 
temperatures are more equalized, so that in these latter there are no de- 
posits of tar at the mouthpieces. The chimney is not adequate for all 
the work put upon it, for it has to serve too steam boilers and an am- 
ionia works as well as the retort fires. The coals are sifted over a 
3-inch mesh. The broken coal is lifted by mechanical means, and sup- 
plied froma store in a position above that of the retorts. It requires 
about one workman per bench, and not less than three workmen in 
any case. The coal carbonized is Zwickau coal; five charges per 24 
hours ; charges 490 pounds; yield per retort per. diem 10,240 to 10,600 
cubie feet of gas. As to formation of graphite and blocking of the 
‘scension main, these were much the same as with horizontal retorts. 
Results considered entirely satisfactory ; the saving in wages being 
‘bout 25 per cent. 

In the town gas works of Dresden there are, in the Neustadt works, 
our benches (two of these were put up in 1891) and in the Reik works 
‘en benches (five in the year 1894-5 and five in 1896), each with nine 
retorts, 11 feet 8 inches long and of elliptical section. The results 

ave been very favorable. Charges, six in the 24 hours; Saxon and 
“pper Silesian coal together give from 12,714 to 13,067 cubic feet per 





retort perdiem. Upper Silesian coal used alone gives 14,127 cubic feet per 
retort per diem. The newer construction gives very slight differences 
between the heats in the lower and upper parts of the retorts, and, 
therefore, tar does not accumulate at the mouthpieces. The 1891 re- 
torts hada slope of 30° ; nowa slope of 32° is used, for the coke did not 
slip freely enongh with the former angle, particularly when the retort 
was getting a little old; and the apprehension at first felt, that 32° 
would not make an even layer has been proved groundless, so far so 
that it is now intended for the future to use an angle of 33°. The coal 
used is naturally in cubical pieces and does not need to be broken ; and 
it is lifted into position by hydraulic power. 

In Cassel the new town gas works, opened at the end of 1894, is en- 
tirely fitted with inclined retorts. There are ten benches, each of nine 
retorts of 11 feet 8 inches in length, and two more benches are being 
put up this year. The coal (Westphalian) is broken into lumps the size 
of the fist, and sent up to bunks in the roof, to be let down afterwards 
to the retorts. Charges, five in the 24 hours; average yield of gas, 
with 425 pounds coal per charge, 9,641 cubic feet per retort per diem, 
or 10,145 cubic feet per ton (English). The same remarks are made as 
to getting rid of tar at the mouthpieces by equalizing the heats over the 
retort in the newer constructions. 

Analogous results are reported from Witkowitz and from the Im- 
perial Continental’s Erdberg works, Vienna. The results obtained at 
the last-named works, which have had one bench with 7 retorts ‘since 
1889, and 11 benches with 9 retorts since 1890, have been such that the 
Imperial Continental is now putting up 26 benches of 9 retorts each in 
its Berlin works in the Gitschinerstrasse. The Berlin municipal gas 
works (Mullerstrasse) has 6 benches of 6 retorts each, of which 4 date 
from 1891 and 2 frum 1894. The slope is 32°, and the retorts are 11 feet 
6 inches long, with an elliptical section of 20.8 by 15.6 inches. By 
equalizing the heats in the later retorts the deposition of tar has been 
got rid of. In 1895 there happened to be an opportunity of making 
comparative tests, using horizontal retorts 9 feet 4 inches long, with an 
elliptical section of 20.8 by 15.6 inches. The production of gas (with 6 
charges per 24 hours) stood at 9,712 cubic feet of gas per horizontal re- 
tort per diem, as against 10,595 cubic feet for the sloping retorts. The 
formation of graphite was more rapid in the inclined than in the hori- 
zontal retorts. The lighting power was 16.49 candles, with a yield of 
10,309 cubic feet per English ton, with the horizontal retorts ; while 
with the inclined retorts it was 16.25 candles, with a yield of 10,106 cu- 
bic feet per English ton. The results are, on the whole, very satisfac- 
tory, and it has been resolved to put up, during this and next year, 9 
benches in the Mullerstrasse works, and 20 in the Schmergendorf 
works. 

Inclined retorts have also been recently put up in Altona, but no re- 
ports as to their working are yet at hand. Kiel, Danzig, Konigsberg, 
Zurich, Geneva and other places are also putting up these retorts. 

The Committee does not think that the time is yet ripe for laying 
down any positive rules for construction, but it gives some of the re- 
sults of experience as showing what are good constructions. It is as- 
sumed that there is no restriction arising from the limitations of exist- 
ing buildings. The ‘‘ front” of the retort is its lower end, the ‘* back ” 
its upper end. The generator furnaces are io the front of the bench, 
either sunk underground or projecting in front of the bench. The 
drawn coke is removed either in ordinary two-wheeled coke wagons or 
in iron tip-wagons. 

The depth of the hollow from which the generaior furnaces are 
stoked should not be under 10 feet, and would better be somewhat 
greater. 

Typical Dimensions.—As to the amount of space required behind 
and in front of the benches, the following show the way in which this 
depends on the differences between the working level and the yard 
level. 

Case 1. House with one row of benches and closed front walls ; the 
floor in front of the retorts on the same level asthe yard. There should 
be at least 16 feet 8 inches in front of the benches, better 20 feet, while 
the producer furnace hollow measures 10 feet 8 inches to 14 feet, if be- 
tween projecting producers. With producers built in, the space above 
will have to be limited to 16 feet 8inches. For the working space be- 
hind the retorts, whgre the workmen are subject to radiant heat, 13 feet 
4 inches is an extremely low limit ; it should not be less than 16 feet 8 
inches. ’ 

Case 2. House with one row and closed front walls; working level 
in front of the retorts one stage higher than the yard. The drawn coke 
falls to the lower story and is wheeled out to the yard. Dimensions, 
minimum between retorts and front wall 20 feet, better 26 feet 8 inches ; 


between retorts and back wall 16 feet 8 inches ; depth of cellar 14 feet, 
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minimum. The front wall may be correspondingly nearer when the 
producers are built in beneath the retorts. 

Case 3. House with one row of benches ; the front walls consist of 
pillars with a sliding door opposite each furnace. Producer furnace 
built in. Working level the same as that of the yard. In this case the 
distance between the benches and the sliding doors may be reduced to 
3 feet 4 inches and between the retorts and the back wall to 10 feet. 

Case 4. Two rows of benches, parallel to the front wall. Front floor 
level the same as that of the yard. Dimensions between wall and 
retorts 16 feet 8 inches, better 20 feet ; between the two rows of retorts 
26 feet 8 inches, better 35 feet. The chimney is not put between the 
benches ; if it be, the middle gangway must be considerably wider. 
This remark applies also to the next four cases. 

Case 5. Two rows of benches as in Case 4; front floor level a stage 
above that of the yard. Dimension between walls and retorts 20 feet, 
better 26 feet 8inches ; between rows 26 feet 8 inches, better 35 feet. 

Case 6. Two rows of benches as in Case 4, but facing one another. 
Dimensions between walls and retorts 16 feet 8 inches ; between rows 
30 feet, better more. 

Case 7. Two rows of benches facing one another ; the level of the 
front floor a stage above that of the yard. Dimensions between walls 
and retorts 16 feet 8 inches ; between rows 33 feet 4 inches, better more. 
Cases 4 and 5 are generally more convenient than Cases 6 and 7 for 
transport and handling of coal and coke. When there are two rows of 
benches, and the four walls consist of pillars with sliding doors, Case 
3 shows the necessary modifications. 

Case 8. Benches arranged at right angles to the front walls. Four 
rows. Between each two facing rows 30 feet to 33 feet 4 inches ; cen- 
tral space a minimum of 26 feet 8 inches. 

In all the preceding it is assumed that the roof is free and is not sup- 
ported by pillars in the retort house ; if otherwise, the dimensions will 
have to be altered. 

The height of the bench is about 5 feet greater than with horizontal 
retorts so long as the front and hind walls of the bench are not more 
than about 10 feet apart. If the retorts be of extra length this wil] 
cause a further increase in the height. The clear roof space above ev- 
erything should be at least 6 feet 8 inches, but this depends also upon 
the arrangements for working the coal. The coal shed is connected 
with the retort house by a line of rail. The transport of coal may be 
managed in several ways; but simplicity and ease of working, and 
consequent cheapness, should always be kept in view; and there should 
always be a sufficient reserve, to meet contingencies, of duplicate parts. 
The coal hoppers above the benches should be large enough to hold 24 
hours’ supply at once, so that if anything went wrong with the carry- 
ing machinery there might be time for repairs. 

Shape of Retort and the Angle —As to the best form of the retorts, 
there are no conclusive results available ; the coal slides better in flat 
bottomed retorts, but elliptical retorts hold more. The circular section 
is clearly the worst, partly on account of friction, partly on account of 
the unequal thickness of the layer. Very wide retorts seem not advan- 
tageous, on account of the unequal carbonization and the unequal 
quality of the coke. The retort should widen as it comes down, in or 
der to allow the coke to slip out better ; say 1.2 to 1.4 inch wider at the 
front than at the back, but the same height throughout. The retorts in 
use vary from 11 feet 3 inches to 15 feet 3 inches in length, the last size 
being made up of two pieces. The angle of 32° has been preferred, but 
the tendency now is to use 33°. The distance between the lowest range 
of retorts and the floor should not be less than 2 feet 6 inches ; if it be 
much greater than this, the handling of the upper retorts becomes more 
difficult. . Fixed retort doors instead of free ones have done well ; but 
in Dresden series of flat iron bars have been used with advantage. The 
exit pipe for gas comes off in all cases at the lower end of the retort; 
experiments with it at the other end have not succeeded, for the ascen 
sion pipe gets blocked with tar, and, further, tar coke is formed at the 
back of the retort, so that the contents don’t run ; and in that position 
its removal is difficult. At the back of the bench, shields of iron 
should be put up near the ends of the retorts, to protect the workers from 
the radiant heat. 

The construction should be such as to heat the front of the retorts a 
little more than the back, contrary to the usual custom with horizontal 
retorts. This hardens the coke and prevents the deposition of tar in 
the ascension pipes. Producer firing is essential to the working of in- 
clined retorts; they need not be put up where this is not available. 
Coal broken to 2.4 to 3.2 inch lumps works best. The retort fillers 
should contain a complete charge, and should be capable of delivering 
the coal with greater or less rapidity. Mr. Drory calculates a consid- 
erable saving of ground through the use of inclined retorts. How far 





inclined retorts are suitable for small works depends on whether pro 
ducer firing is available, whether the machine power required fo 
handling the coal is available, and whether the number of workers em 
ployed at the slackest time of the year is sufficient. Where there ar 
not at least two benches at work in the slackest season there is no ad 
vantage in inclined retorts. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
SS ° 

A CORRESPONDENT at Leavenworth, Kas., writing under date of the 
10th inst., says: To the Editors AmMerIcCAN Gas LIGHT JOURNAL: 
Often I notice in your ‘‘ Items of Interest from Various Localities ” 
statements regarding the numbers of gas cooking stoves, heaters, ete. ., 
sold or otherwise put in service by the managers of different gas com- 
panies. In connection with such statements I thought perhaps a hint 
about what had been done in that direction by the Leavenworth Light 
and Heating Company would not be amiss. Between March Ist and 
October 1st, 1897, over 300 gas ranges were sold; during the current 
month many heating stoves of different types have been put out, and 
inquiries for others are constantly being made. Mr. L. T. Palmer, the 
Manager of the Company, is pleased over the development of the gas 
business in Leavenworth, and he should be ; for the increase in output 
since his advent here is certainly not less than 30 percent. The works 
are also being enlarged and improved.—A. F. 





Mr. GEeorGE W. Coss, formerly in the auditing division of the 
Philadelphia municipal gas plant, has been appointed Tax Auditor, in 
the office of the City Controller. 





Mr. CHARLES H. NUTTING has resigned the Superintendency of the 
Chicopee (Mass.) Gas Company, the resignation to take effect Decem- 
ber 31. 


THE proprietors of the Belvidere (Llls.) Gas Light and Fuel Company 
have awarded contracts for the enlarging of that plant. 








Tue first dividend on the shares of the Peoples Gas Light and Coke 
Company (the Company now representing the consolidated gas interests 
of Chicago) is payable next Wednesday. The dividend (1} per cent.) 
puts the stock on a 6 per cent. basis. 





Mr. E. D. WriGut, Clerk to the Metropolitan Gas Referees, London, 
England, informs us that the offices of the Referees have been removed 
to 66 Victoria street, S.W., London. 





Mr. Rosert B. TaBer is our authority for the statement that, from 
and after December 1, 1897, illuminating gas of standard candle power 
will be distributed by the South Framingham (Mass.) Gas Company. 
The rates agreed upon are: For an illuminating use, $2 per 1,000, with 
a discount of 10 per cent. for prompt payment; for gas stoves, engines, 
etc., $2 per 1,000, with 25 per cent. off for prompt payment. So, there’s 
an end to lean fuel gas in South Framingham. 





WE regret to report the death of Mr. James K. Ford, of Paris, Ky., 
whose summons came on the afternoon of November Ist, the immediate 
cause of his death having been paralysis. Deceased, who was in his 
35th year, had been President of the Gas Company, of Paris, Ky., since 
January, 1892. Mr. Ford was senior member of the hardware 
house of Ford & Co., of Paris, and was also proprietor of the Hotel 
Fordham, of the same city. His widow survives him. 





Mr. A. Sarre, Secretary of the Gas Company, of Paris, will act also 
as the President of that concern until the annual meeting, which wil! 
be held early in 1898. 


UnpDER the reorganization of the Universal Gas Company, of Chica 
go, and the Mutual Fuel Gas Company, of the Hyde Park district of 
the same city, the officers chosen were : Universal Company—Direc- 
tors: Hugh J. Grant, W. S. McCrea, A. R. Flower, F. 8. Flower, 
Henry Bronk, Charles A. Stadler and C. L. Day; President, H. J. 
Grant ; Vice-President and Treasurer, W. S. McCrea; Secretary, C. 
L. Day. Mutual Company—Directors: F. E. May, J. 8. Morris, E. 
N. Wiley, R. M. Shaw, J. T. Maher, Walter Ayer and J. D. Black ; 
President, F. E. May ; Vice-President, R. M. Shaw; Secretary, J. >. 
Morris. 








THE proprietors of the Worcester (Mass.) Gas Light Company have 
purchased the buildings on No. 240 Main street, Worcester, former|y 
the headquarters of the State Mutual Life Assurance Company. The 
plot has a frontage of 40 feet, and an area of 3,450 square feet. The 
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building is of marble, and is 4 stories high. The Gas Company will, 
in part at least, occupy the premises for office purposes. 





EpwWIN B. CALDWELL, who is, said to be the controlling spirit in the 
fuel gas melange at Kalamazoo, Mich.—otherwise known as the Kala- 
mazoo Heat, Light and Power Company—is before the Council of the 
Cicero district of Chicago, asking for an amendment to what is known 
as the Miller franchise (passed in Jimme last) that will permit him to 
manufacture and distribute gas in Cicero. 


Mr. JOSEPH W. ALLEN, a prominent citizen of Nashville, Tenn., is 
urging the proposition that the authorities shall purchase the plant of 
the Nashville Gas Light Company and operate the same on public 
account, 


The Le Mars (Iowa) Sentinel says that the proprietors of the Le Mars 
Gas Company, having determined that experimentation with odd water 
gas-oil processes is not profitable, have remodeled their plant, so far as 
its generating capacity and plan are concerned, in accordance with the 
principles underlying modern water gas sets. We have not been in- 
formed as to the details of the Le Mars new work, nor as to the names 
of the constructing firms. However, it is enongh to know that the Le 
Mars men are up and doing. 


THE new boiler house that is being erected by the Waterbury (Conn.) 
Buckle Company will have a roof of corrugated iron, supported on 
steel trusses. The building is to be 36 feet in width and 48 feet in 
length, the side walls to be of brick. The aim of the proprietors is to 
have the structure fireproof in all possible respects. The steel work for 
the buildings is being furnished and erected by the Berlin Iron Bridge 
Company, of East Berlin, Conn. 





LittLe ‘‘ Jaky”’ Cantor, who represents the 20th Senatorial district 
in the New York State Senate, and whose term of office expires Decem- 
ber 31, 1898, is already in the field with the announcement that he pro 
poses to try for dollar gas again. Last year he fought valiantly for 
such a measure, as did others of his law-making brethren senators, 
McCarren and Coffey included; in fact, we had almost forgotten to in- 
clude Senator McNulty in the quartette of those who so unsuccessfully 
strove for cheaper gas. Possibly Mr. Eugene Wood should have 
credit too for having assisted in the attempt ; but as Mr. Wood is not a 
member of either the upper or lower house, we will let him pass. The 
Hebraic element in little ‘“Jaky,” is as pronounced now as it ever was; 
but the gentleman from the 20th district should bear in mind that 
a sacrifice once made is made for al]l time. Of course, it is not possible 
that Mr. Cantor could hope to succeed himself in the Senate, much less 
that his thought should lead him to try for higher place with more 
money in its train, for those who put him where he is are not satis‘ied 
with the extreme lastingness of his devotion to any other cause than 
that of Jaky’s. Had he been satisfied with taking unto himself the di- 
rection of the minority party in the Senate there might not have been 
much cause for complaint, for his brilliant acetylene gas measure, of 
March 4th, 1896, is still remembered by many ; but when it comes to 
his saying what shall, will, can or may be done by the incoming Assem- 
bly, regarding gas rates in New York city, looks a bit gratuitous, to say 
the least. This reference to little ‘‘ Jaky ” is prompted by an article in 
the Mailand Express, of New York, under date of November 16th, 
the sentiments of which article had not been repudiated publicly by its 
putative author at the time of our writing. The Mail and Express 
says: ‘‘ State Senator Jacob A. Cantor stated to-day that it was his pur- 
pose to renew his fight this winter in the Legislature for dollar gas for 
Manhattan and Bronx boroughs. ‘I look for better results in this 
Legislature than I had in the last one,’ said Senator Cantor, ‘ for 
there is no doubt that a dollar gas bill can be passed through 
the Assembly. Of course, as the Senate is a holdover body from last 
winter, I can only rely on the force of public opinion, and the attitude 
of all parties in the recent campaign to win the Senate over to the 
measure.’ ‘Will you introduce your former bill? ‘ In its essential 
features, yes,’ replied Senator Cantor, ‘and I believe that it should be 
confined to Manhattan and Bronx boroughs, for Brooklyn has entered 
into a contract with the Gas Companies, and I am not sure that the 
conditions in Richmond and Queens boroughs justify applying to them 
the rigorous terms of the law I propose. The bill not only fixes the 
price and quality of gas, but also creates a municipal commission to 
regulate and supervise the matter. My last year’s bill named the 
Mayor, Comptroller and Corporation Counsel as the commission. It 
would probably not be advisable, under Greater New York, to have 
those three officers named in the new bill as the commissioners, but I 


favor confining the commission to city officers elected by the people. 
Just how the matter will work out I do not yet know, for I have not 
yet given thought to the measure, except in a general way. I shall do 
so, however, in time to have my bill before the Legislature on the first 
day of the session, and I propose to urge it as rigorously as I know 
how.” 





THE new holder for the Grand Rapids (Mich.) Gas Company will be 
ready for use in a fortnight. 





THe Warren (R. I.) Gas Company has shut down its gas plant. The 
electric portion of its business will be maintained. 





THE Lowell (Mass.) Mail had this to say in a recent issue: ‘‘ Mr. 
Arthur Staples makes the suggestion that the deterioration of the gas 
pipes in the city hall and in the memorial building, which has been dis- 
covered, is due to the effect of electrolysis rather than to any other 
cause.” 


THE Boston (Mass.) Globe reports that a preliminary hearing was had 
on the 9th inst. before the Board of Gas and Electric Light Commis- 
sioners, on the petition of Mayor Perry, of Somerville, which he was 
instructed to file with the Board, asking for an equitable adjustment of 
the prices charged the city for its lights by the Somerville Electric 
Light Company. The full Board heard the evidence, President Barker 
directing the proceedings. Mayor Perry opened the case for the city. 
He said in part : ‘*‘ Our city has been under contract for the past five 
years with the Somerville Electric Light Company to furnish light at 
the rate of $120 a year for an are light of 1,200-candle power, and $25 
a year for incandescents. That contract expired October 1 last. It is 
necessarily a monopolistic company, advantageously so. Patronage is 
compulsory. We must take what is offered, and at the Company’s 
price, or go without it. It asks for extraordinary privileges which are 
just and right. If you can give us a lower schedule I should be glad 
to have it done.” 

Alderman Lamont next spoke. He said in part: ‘‘ At the inception 
of this movement I gave my opinion, backed up with figures which the 
closest impartial investigation, given by a special committee appointed 
by the City Council, has fully confirmed, that from $75 to $90 is as 
much as we should pay. Iam still of the opinion that our city is pay 
ing a greater price than it should, and nearly double that for which a 
plant owned and operated by the citv could produce a like result. 

‘* Should we not receive the reduction we hope for from your honor 
able commission, then the city should not be d'latory in exercising the 
authority conferred under chapter 370 of the Acts of 1891, enabling 
cities and towns to manufacture and distribute gas and electricity, and 
thus obtain relief from what our citizens consider a heavy and unnec- 
essary drain on our city treasury.” 

Councilman Story next spoke. He presented volumes of figures and 
statistics. He said that the Company had been paid enough money in 
the past five vears by the city to establish a new plant. He suid that in 
the last five years the city had paid more for 1,200-candle power are 
lights than any other city in the State. He said that the price—$120— 
paid for each light per year was relatively higher than was paid in any 
other city for 2,000 candle power lights. He claimed that the Company 
could manufacture light cheaper than most cities. He claimed that the 
excessive price charged was due to high capitalization and the peculiar 
financial policy of the Company. He estimated that the cost of a new 
plant would be $125,000, and said that as a result the city of Somerviile 
was paying a dividend on $75,000 worth of stock in excess of the actual 
cost of the plant today. He said that the service was poor. In cross- 
examination he said that the Superintendent of the Company had stat- 
ed to the committee that the poor quality of the light was due to the 
quality of the carbons used. Mr. Story was very emphatic that the 
lights were poor ; so much so that he remarked it was ‘‘a mighty good 
thing we have a moon here in Somerville.” Mr. Story submitted an 
estimate of the cost of an electric lighting plant to be established by the 
city, amounting to $125,000. Counsel Burdett characterized the figures 
as absurd, and the commissioners closely questioned the witness on the 
various items. Mr. Story said that he obtained his figures from various 
business firms on bona fide bids they had made to furnish them machin- 
ery and work. A warm wrangle ensued over the identity of these 
firms. Mr. Story wished to keep their names private, except to the com- 
missioners, as he said that efforts had been made to boycott firms sup- 
plying municipal plant. Counsel desired to know them to determine 
their responsibility, and Alderman Berry vigorously demanded that the 
names be made pu®ilic. 

Several Aldermen took part in the contest, which was finally decided 
by turning over the letters from the various firms to the commissioners, 
and giving the Electric Light Company’s officers the privilege of examin- 
ing them at the commissioners’ office, under the promise that they 
would reveal them to no others. Alderman Ball stated that the mem- 
bers of the special committee on investigation felt confident of backing 
up the figures presented by Mr. Story. The hearing was then adjourned 





to the 18th inst. 
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The Market for Gas Securities. 


The Stock Exchange gamblers have again 
turned their attention to a full tackling of Con- 
solidated gas, with the result that the ball is 
now well under control of the bulls: Early in 
the week the professionals marked the stock 
well under 180, but later on the game turned, 
and with something like startling suddenness. 
The high price Thursday (yesterday) was 187, 
and the high price at noon to day (Friday) was 
194. Realizing sales sent the figure down to 
190} by 1 p.m. There was large trading in the 
stock, and the market was strong and firm 
enough to take all that was offered. We have 
no reason to recant anything said in these col 
umns for many past months respecting the 
value of Consolidated gas shares. It is merely 
a question of time when our highest estimate 
as to their worth will be verified. The newspa- 
pers that are now prognosticating in respect of 
gas consolidation in this city have printed not 
a little trash, but some of the stories have been 
fairly well connected, especially the one print- 
ed by the Brooklyn Eagle in its issue for the 
18th inst. Those who hold Consolidated gas on 
investment account should continue to hold it, 
for it is a good thing to have and to keep. City 
gas shares in general are buoyant, Mr. Sage’s 
shares even having shown marked betterment. 
Out-of-to wn shares are in fairly good demand, 
Peoples, of Chicago, being quoted at 93} to 93, 
ex dividend of 14 percent.; Bay State remains at 
the figures of a week ago, "although it spurted 
up to 7 on the 17th inst. on the strength of a 
curiously compiled statement in the news- 
papers of that date. Brooklyn Union is strong 
at 119 ex dividend, and Detroit gas is a trifle | Roc 
weaker, although it more than well sustains its 
recent marked advance. Lacledes are steady, 
as is Baltimore Consolidated, which is 54 bid 
ex div. of 2 per cent. The Welsbach Commer- 
cial Company has declared a quarterly dividend 
of 2 per cent. on the preferred stock, payable 
Dec. 10th. The American Gas Company has 
declared a semi-annual dividend of 8 per cent., 
payable Dec. Ist. 





Gas Stocks. 


Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau St.. New York Cry. 


NovEMBER 22. 


«> All communications will receive particular attention. 
t= The > ni quotations are based on the par value 
of $100 per sha 
N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated.....ssecscscees 100 «188 )~—S«189 
Central 50 
i és 100 
100 280 
1,000 105 
1,000 
Metropolitan Bonds ........ es 108 
Mutual... .cccccccsccceses 100 aN 
100 


“ 


New York and East River.. 
Preferred ...... 
Bonds Ist 5’s 
* Se Ce PG... 50% 
Richmond Co., 8. I..... 


Bonds, ist Mortgage, 5’s 
WORRSES oocccvcdcecacccsoere 


Out-of-Town Companies. 
Brooklyn Union ...,...... 
8 “ Bonds (5's) 
gg ee eee 
= Income Bonds. 
Bostou United Gas Co,—- 
1s Series S. F. Trust.... 
2d “ “ “ 
Buffalo Mutual 
Central, San Francisco.... 
Chicago Gas Company 
Guaranteed Gold Bonds 
COMMU. <.sccccccdecs 
1st Mortgage 
Consumers. Jersey City.... 
ad Bonds cceceseees 
Cincinnati G. & C. Co....... 
Consumers, Toronto........ 
Capital, Sacramento........ 


Consolidated, Baltimore.... 
Mortgage, 6’s....... sees 
Chesapeake, 1st 6's. .... 
Equitable, 1st 6's. ...... 
Consolidated, 1st 5’s.... 

Detroit 

“ 
Equitable Gas & Fuel Co. 9 
Chicago, Bonds........... 
Fort Wayne 


“ 


Indianapolis...... .... 

“ Bonds, 6's 
Jersey City...... cccvecceces 
Lafayette Gas Co., Ind..... 

ID vccnccsomssccvaces 
Louisville... 
Laclede, St. Louis... 
Preferred...... 
Little Falls, N. Y........06. 
Bonds...... oe cecccceece 
Montreal, Canada .......... 
Newark, N. J.,GasCo...... 
Ny SP scab cditica ck 
New Haven.. 
Oakland, Cal.. ‘ 

“¢ Po eee 

Peoples G. L. & Coke Co.. of 


ee Gas Lt. & Coke Co. oo 
cago, - ee: 


Peo: ion en cocscees 
a md Gas & Elec. Co.. 
Preferred. veces 
Consolidated 5’s ........ 
San Francisco, Cal. eocce 
St. Paul Gas Light Co. soece 
ist Mortgage, 6’s........ 
ae i ee %. 
neral Mo: e, 5's. 
Syracuse, N. eee 
Bonds 


Washington, D. C......ee008 
——— Mllwankedsc 
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DIVIDEND NOTICE. 





OFFICE OF THE AMERICAN Gas CoMPANY, | 
$22 S. Turrp Sr., Phila., Pa., Nov. 17, 1897. \ 


The Board of Directors of The American Gas Company have 
this day declared a semi-annual dividend of 3 per cent., or 
$3 per share, on the outstanding Capital Stock of the Com- 
pany, payable on and after Dec. 1, 1897. 

1172-1 MORRIS W. STROUD Treas. 











DIVIDEND NOTICE. 


OFFICE OF WELSBACH COMMERCIAL COMPANY, | 


40 WaLL St., New York City, Nov. 11, 3897. 4 
The Directors have this day declared a quarterly dividend 
of two (2) per cent. on the preferred stock, payable Dec. 
10, 1897, to stockholders of record at the close of business 
Nov. 3), 1897. Transfer books of the preferred stock will be 
closed from Dec. 1 to Dec, 10, 1897. both inclusive. Checks 
will be mailed 
1172-3 EDWARD C. LEE, Treasurer. 


GAS ENGINEER AND CHEMIST, 


age 32; is open to take charge of a coal, oil, or water gas 








plant. Will travel for responsible firm. Has had experi- 
ence in working inclined retorts. First-class references and 
testimonials. Address 

1172-6 “* G.E.C.,” care this Journal. 














Position Wanted 


As Superintendent of Gas Works. 








Has had 19 years’ experience in the manufacture and dis- 

tribution of water gas, in works with a capacity of 100,000 to 

5,000,000 cubic feet per day. Best of references. Address 
1169-7 “Ww. J. B.,” care this Journal. 


WANTED, TO BUY Of LEASE, 


A Small Gas Works 














within 100 miles of New York City. Address 


1170-tf “INVESTOR,” care this Journal. 


ee meni 
i 7m = 


Gas Plant Wanted. 


If you have a Gas Plant for sale in a city of 6,000 to 15,000 














population, address 





1169-4 “ F, and F.,” care this Journal. 





WANTED, 


Four 8x10 ft. Purifiers and Center Seal, with 
8-inch connections. Also, 
Good Washer, Condenser, Station Meter and 
Roo s Exhauster. 
Must all be in first-class repair. Address 
1171-2 “B. A.,” care this Journal. 





me 





FOR SALE, 


One 8-Inch Kerr Murray Center Seal. 
In good condition. For sale because too small for works. 


Address The DALLAS GAS AND FUEL CO., 


1171-2 Dallas, Texas. 





For Sale or Exchange, 


Modern Gas Plant in Growing 
Pennsylvania City. 
Capacity of works, 75,000 cubic feet per day; 11 miles of 
mains. Splendid bargain for the right party. Address 


1171-4 “T. G. C.,” care this Journal. 














Hor Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 








FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. 

Two Coolers, or Air Condensers, each of 150000 
cubie feet capacity. 

Multitubular Condenser, shell, 36 in. diameter, with 
98 2-in. tube , 10 ft. 6 in. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 


S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 
KEY CITY GAS Co 
1119-tf Dubuque, Iowa. 




















MARQUAND & PARMLY, 


160 Broadway, New York. 


Members New York Stock 
Exchange. 











Our Mica Chimneys 
; For Welsbach Lights 


=—.9 
ARE THE 
BEST IN THE WORLD. 


=eam 


Get Catalog 
and Discounts. 


=enm 


The MICA MFG. CO 


Micasmiths, 


88 Fulton Street, 
OO N. Y. City. 














MICA CHIMNEY. 
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THE SPENCER GAS LIGHT Co., 


225 Dearborn Street, Chicago. 


S54 MANUFACTURERS OF 


Incandescent Gas Lamps a= Manitles. 


Our Mantles are strictly hand-made—no machine work; of extraordinary tenacity and durability, and of superior illum- 
inating power (average 80 to 90 candle lights). Can be used on any Incandescent Gas Burner. Contracts made for larg: 
quantities, delivery to suit. Supply the trade only at rock bottom prices. The SPENCER LAMP is the most satisfactory and cheapest on 
the market. Sole agency given. Address for particulars, SPENCER CAS LICHT CO., 225 Dearborn St., Chicago. 


THEO. CLOUGH, _ Utilize Your Gas Liquor. IRON MASS 


SOLE MANUFACTURER OF THE mon ga oo For Gas Purification. 

















Way imac ohh dig i Not E Acts memes hae any other puri- 
axim&blough Adjustable Gas Burners GREENPOINT CHEMICAL WORKS, 


Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 





E. H. Nickel Tips for 
Water Cas a Specialty. 


THEO. CLOUGH, - - Dobbs Ferry, N.Y. CHARGING CARS, seteiiag onal foatn storage bins to boiler room and 


Tare ER mRg ERE ee iS jr So COKE CARS for handling hot coke 
BACKUS GAS ENGINES aetccig Meer ps » directly from retorts. 
les he ag a TIP CARS for carrying 
; : s ashes, etc. 
The difficulty of handling hot coke directly from the re 
torts led us to design a special car for this purpose, with an 
arrangement of Lag Sap ve sends a spray of water over 
the entire surface of the sides and bottom, preventing the 
steel from becoming overheated when the hot coke is 
drawn into the car. This is not intended to entirely quench 
the coke, which is done in the usual manner, but to keep 


the iron from pa red hot, and, at the same time, to 
partially quench the coke. 


We have aa issued a new, 40-page, illustrated Cata 
logue, No. 9703, giving full description of our Industria! 
Railways. Before you forget it, send for a copy. 


Se ine, tees an ee C. W. HUNT COMPANY, 

GUARANTEED SUPERIOR IN EVERY WAY. No 94122 Copyright, 1494, by C. W. HantCo No. 45 Broadway, - New York City. 

BUILT ON HONOR. - 

Adte|fiichel a Con," Tod Congress Steet Boston, Nas ‘‘p cote oe eee eee 

Home Office, Backus Water Motor Co., Newark, N. J. ation, in Powder Form or Liquid. 
cee ht me Furnished in Excellent Quality Cheaply. 


Peerless Patent DR. PHILIPP HIRSGH, Chemical Works, PANKOW-BERLIN. 


NITRATE OF THORIUM, Chemically Pure, at the Cheapest Price. SAMPLES FREE 
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HEADQUARTERS FOR 


AMORIUM 


The Roessler & Hasslacher Chemical Co., 


These Gas Bags are used to stop the flow of gas while re- 100 WILLIAM STREET, NEW YORK. 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some 


times fatally, by the escape of gas resulting from the burst : 

me Ak ee te bye rd SCREEN FIELD 
obviate such calamities. The indicator A shows unerringly = 
when the bag has been sufficiently inflated to pack the main, 


- :a. a 

and when the pumping should be stopped. Our Bags are ; Ky : ot a | tf : e Wo k 
made of a rubber stock especially prepared to admit of great | : e m ! n r Ss. 
distension, and to resist the action of Oils, Gases, Naphtha == } 


mmx} 
and other residuum in the mains, and they are made with ae | Established 1874. 
lapped joints, which adds greatly to their strength. £ * MANUFACTURERS OF 


cs or “~ 16 — ie Greenfield Stationary, Portable and Yacht 


é . & oS i ae oo ENGINES AND BOILERS. 
0 : = = Also Horizontal, Automatic and Variable Cut-off Engines 


the PeerlessRubberMfg.Co,) J] Gil pei iso vertices ana Horizontal and Marine Boilers. 


Steam Pumps and Adams’ Crate Bars. 


16 Warren St, N.Y. City. | S30" Ge W.6.86. GREENFIELD, - - EAST NEWARK N. J. 


Improved Gas Bag 
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HIGH-PRESSURE WATER-TUBE BOILERS *PinsburehGas& Coke Co. , 








EQUIPPED WITH | : 
SQUARE FURNACE, SQUARE CRATE SURFACE, yaaa voremeeatiianl 
STEEL JACKET, LINED WITH BRICK. | Otto-Hoffmann Retort Oven 


Single Boilers or Compact Batteries. COrkK§; 5B, 


GREAT SAVING OF FUEL AND FLOOR SPACE. | Coarse or Fine, Hard or Soft. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD 


Correspondence Solicited. AN IDEAL COKE FOR WATER GAS. 
The HAZELTON BOILER COM PANY, | Works on Monongahela River. 


Sole Proprietors and Manufacturers, | Shipping Facilities by River and Rail. 
Builders of Stacks, Tanks and Miscellaneous Metal Work. — - 


| Sable adaress chau.’ now York: Gen'l Office, 716 E. 13th St., N.Y., U.S.A. Sales Office, 314 Lewis Bldg., PITTSBURGH, PA. 
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Clarke's Automatic 
Instantaneous Water Heater. : 


This Heater furnishes water heated as it flows. The act of drawing water from 
any faucet with which it is connected automatically turns on the gas, which is in the 
same way instantly shut off when the flow of water is stopped at the faucet. It will 
deliver a gallon of water a minute as long as required, at a temperature 80° higher , 
than it is delivered to the Heater ; or it will deliver a less amount at a higher temper- 4 
ature, or a greater amount at a iower temperature, as may be determined by regu- \ 
lating the flow at a faucet. We have testimonial letters from those using it in Private 
Residences, Factories, Barber Shops, Restaurants, Stables, Laboratories, Stores, 
Churches, Commercial Buildings (for scrubbing), Banks, Clubs (baths, shower baths " 
and sprays), Hotels, Riding Academies (baths and shower baths), and Patrol Stations 





Price, $50.00. 12 inches wide, 15 inches high, 30 inches long. Weighs 86 Ibs. 


GILBERT & BARKER MFG. CO., - 82 John St., New York City. 











NEw YORK, 33 NASSAU ST. PHILADELPHIA, 246 N. BROAD ST. CHICAGO, 54 LAKE ST. 


gssnutt STREET LIGHTIN¢ f Mp | 


Bc ——QWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


STREET LIGHT BURNER, 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniéerm light in all 
localities. 


Our System is in practical use in many cities, among which we may mention 
NEW YORK CITY. WORCESTER, Mass. PROSPECT PARK, Brookiyn. 
BALTIMORE. CAMBRIDGE, “ EAST ORANGE, N. J. 
ITHACA, N. ¥. BROOKLINE, “ NEW HAVEN, Corn. 
COLLEGE POINT, N. Y. FREEHOLD, N. J. BEAVER, Pa. STYLE No. 98. Pr 





2 


fe 





ee) 





>) 


\ 





Pas ws 


ft oe. 





STYLE No. 81. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 


aa 
- “ioe 


; 5 = “nh gle 
- + # Pe eke 
ne Ra: pte emer emma arty, 8 Re 
i- . set > 


American Gas Light Aournal, Nov 22, 1897 


BRAY’S BURNERS 


Are Suitable for All Pressures und Conditions, and for Efficiency, 
Economy and Durability are Unrivaled. 


Producing a steady, well-shaped flame with burner cock turned on full. Prevent waste of gas, broken globes and 
dissatisfied consumers. 

As Sole Agents in the United States for Gzorer Bray & Co., we carry a full stock of all sizes for High and Low 
Pressures. Send for Prices and Special Pamphlet, or order a sample gross, statiug your average house pressure. 

Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and 
going out of use, and we respectfully warn the trade against this kind of deception, as it causes loss and discredit to the 
trade and damage to the gas industry. 


SEND FOR CATALOCUE. SEND FOR CATALOCUE. 


Gas Logs, Fires, Heaters, _ ) mm 8 36GAS RANGES, 


ee ees Broilers, Griddles, Ovens, Etc. 


GAS GOVERNORS, | ag 
GAS FURNACES, ee Ch 
and everything pertaining to the < el Special Line of 
use of Gas. Gas Appliances for Hotels. 


WILLIAM M. CRANE & CO., Mfrs., °° sie ’c3eSntivn” NEW YORK CITY. 


BRISTOL’S Special Trays for Iron Sponge or Oxide of Iron, 
RECORDING CHURCH’S TRAYS a Specialty. 


boy Reversible, Strongest, Most Durable, Most Easily Repaired. < | vipat «> 1 


For continuous 
records of 
Street 
Gas Pressure 



































imple in . Cc. ; : 
ecuction, Acetr. > AK, CHATTANOOGA. TENN. 
al n Operation = a . 
Low in Price. : < \X RNR Practical Hints 
Fully ae Send ww Nik \\\ ON THE CONSTRUCTION AND WORKING OF 


The Bristol Co 553-557 West vt NA Street, New York. Regenerator Furnaces, 
" 


We also make the Cheapest and Strongest By Maurice GranaM, C.E. 
Waterbury, Conn. REVERSIBLE BOLTED TRAYS IN THE MARKET. Price, $1.25. 


Send for Circulars. A. M. CALLENDER & CO., 382 Pine Street, N. Y. 

















ornstesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


, 4 They control the pressure at the burner, and deliver the quantity for which they are sct regardless of high 
TOT or luw pressure in the supply. 
WELSBACH LIGHTS are fally controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chimneys. Thousands are already in use. Orders may bé given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - - 818 Cherry St., PHILADELPHIA. 
©0000 0000 0000000020000000 00000000 00000000000000 000000000008 00000080008 


Goal Tar Genealogical Tree 











MR. T. VINER CLAREE, of London, Eng, 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3:50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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m#Patent“Standard” Washer-Serubber —_f 


(U.S. A. om No. 486,927 of 29-1 1-’92.) | MY 


The Patentees of the aE after several years’ peLreEe finding that the enormous weight of the iron 
sheets (forming the washing discs) caused undue wear of the shafts and consequent fractures of the latter, intro- 
duced their Patent Wooden “Grid Segments.” These “segments” 
Patent “Standard” Washer-Scrubbers, and are universally admitted to be a great improvement upon the out 


of date pattern. 


The Patentees beg to refer Engineers to recent issues of the Amertcan Gas Licnt Journat for testimonials as 
to the efficiency of their improvements and will be glad to quote for complete machines or for “grid segments” for 
fitting in old pattern Washer-Scrubbers, the manufacture to be English or American at enquirer’s option. If for 
any special reason iron sheets are preferred, the Patentees will quote for them, but they do not recommend same. 


HULETT & CHANDLER, 


3 & 4 Palace Chambers, Bridge Street, Westminster, England. ‘ f 


KIRKHAM, 


Order Recently Received——16 Machines, each — 3,500,000 Cubic Feet per day. 4 















have now been fitted in some hundreds of 


Limited, 


Tel. Address: ‘‘ WASHER, LONDON.” Mi 








RITTER & CONLEY, PITTSBURGH, PA. 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, 


Condensers. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoORK OF 














Scrubbers. Oil Tanks, Smoke Stacks. 


EVERY DESCRIPTION. 















THE ANDERSON & 


Made in all sizes, 





Will cut from 2 in. to 24 in. 


5 Pipe Cutting Tool 


atent Cutter 
arrying Link 


For Cutting Cast, Wrought | HT 
Iron, Gas & Water Pipes. | 


THE ANDERSON PIPE CUTTER | 
COMPANY, Manufacturers, 


German (Stettin-Didier) Clay Gas Retorts, } 
Fae 293 Lincoln St., Marlboro, Mass , a 
Jie X.Y. Office, 135 Greenwich st | BLOCKS, TILES, FIREBRICES, FIRE CEMENT, A 


C,H. Tuomas. Ja. Manager. | 4 101 --anchor” &° ‘Eagle’ Brand Portland Cement 


WALDO BROS., 
102 Milk Street, Boston, Mass. | 10 & 12 Old Slip New York 







BEHREN D, 


SOLE IMPORTER OF THE CELEBRATED “a 
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COs 
CAS-FLOW 
COMPUTER. 


Copyright revady 
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Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 4 
2. When the required discharge and the length of pipe are given, the diameter corresponding to = 
any pressure is at once seen. L 
3. When the required discharge and the length of pipe are given, the pressure correspondiug to 
any diameter is at once found., 
4. Any suitable combination of the different factors of any problem, under all possible cond 
tions, may be immediately found. 





= 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 


A. M. CALLENDER & CO., 32 Pine St., N. Y. City. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
sm— KLONNE-BREDEL om 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 








Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL., C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Wo. 118 F'arwvell Awenue, - - Milwvaukee, W415: 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


— AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfeet Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 
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INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


“| P.H. & F. M. ROOTS Co. 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office” 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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CHAS. M. JARVIS, President. BRR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


®% BERLIN [RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 





~ > ~— 
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The above illustration is taken direct from a photograph, and shows an interior view of the Engine Room for the Narragansett Lighting Co., 
at Providence, R. I. This plant is probably one of the best electric lighting plants in the United States. The Roofs of the entire plant 
were designed and built by us of iron, covered with our Patent Anti-Condensation Corrugated Iron Roof Covering, guaran- 
teed as absolutely fireproof ; and we further guarantee that the Corrugated Iron will] not drip in the coldest weather. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











ALEx. C. HumMPHRErS, M,€E., ARTHUR G. GLasGow, M.E., 
BANK OCF CCMMERCE BUILDING, CaBLe ADDRESS, 9 VICTORIA ST., 


(31 NASSAU STREET.) LONDON @& NEW YORK, LONDON, S. W., 
NEW YORK. HUMGLAS."* ENGLAND. 


HUMPHREYS &@€ GLASGOW. 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By Oo. J. BR. BUMPaRATS. 
Frice $l. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 





ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 


DECEMBER, 1897. 


Table No. 2. 














z Table No. 1. NEW YORK 
2 FOLLOWING THE CITY. 
a MOON. ALL Nigut 
3 LIGHTING. 
re ee a Oe Gren sehcos aie 
= i= | —_— 
RB | & | Light. | extinguish.|) Light, | Extin- 
| | P.M. | A.M. 
Wed. | 1)11.50 pm) 6.00 am) 4.20 6.10 
Thu. | 2)12.50 am) 6.00 — || 4.20) 6.10 
Fri. | 3} 1.50 6.00 | 4.20) 6.15 
Sat. | 4) 2.50 | 6.00 4.20 6.15 
Sun. | 5) 3.50 6.10 20° 6.15 


Mon.) 6) 4.50 6.10 
Tue tiNo L. No L. 
Wed.| 8\No Liem No L. 
Thu.| 9INoL. 'NoL. 
Fri. |10) 5.00 pm 6.40 pm 
Sat. |11| 5.00 ~ 40 
Sun. {12} 5.10 8 50 
Mon. 13} 5.10 9 50 20 | 6.20 
Tue. | 14} 5.10 10.50 .20 | 6.20 


4 
4.20) 6.15 
4 
4 
4 
4 
4 
4 
4 
4 
Wed. 15) 5.10 = (12.00 am) 4.20) 6.20 
4 
4 
4 
J 
4 
4 
4 
4 
+ 
4 


20 | 6.)5 
.2U | 6.15 
we | 6.35 
-20 | 6.20 
20 | 6.20 
20) 6.20 


Thu. |16} 5.10 LQ 1.00 20 | 6.20 
Fri. |17/ 5.10 | 2.10 20 | 6.20 
Sat. |138) 5.10 3.20 20 | 6.20 
Sun. {19} 5.10 4.40 
Mon. |20} 5.10 6.20 


.20 | 6.20 
| 5.10 6.20 
| 


20 | 6.20 











Tue. {21 20 | 6.20 
Wed. |22} 5.10 6.20 0 6.20 
Thu, |23) 5.10NM_ 6.20 20 | 6.20 
Fri. 124 5.10 | 6.20 20 | 6.25 
Sat. (25) 5.10 | 6.20 20 | 6.25 
Sun. |26| 5.10 | 620 | 420) 6.25 
Mon. |27| 5.10 | 620 |] 4.20) 6.25 
Tue. |28| 9.30 | 6.20 || £20) 6.25 
Wed. |29/|10.40 6.20 | 4.20 | 6.25 
Thu. |30/11.40 FQ) 6.20 || 4.20 | 6.25 
Fri. {51/12.40 am) 6.20 4.20 | 6.25 

















TOTAL HOURS LIGHTING 
DURING 1897. 








Hrs. Min. 
January ... .233.00 
February. ..187.20 


Hrs. Min. 
January. ...423.20 


By Table No. 1. By Table No. 2. 
| February. ..355.25 
| 


March. ....202.00 | March... ..355.35 
April.......170.40 | April......298.50 
PPE 163.00 | May .......264.50 
June ......140.40} June...... 234.25 
Es tqousa 151.40 | July....... 243 ed 5 
August ... 167.30 | August ....280.25 


September..174.40 | September. .321.15 
October. ...200.00 | October .. ..374.30 
November.. 205.20 | November ..401.40 
December. . 220.10 | December. .433.45 














Total, yr. .2216.00 | Total, yr...8987.45 
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To Whom It May Concern. 


Bor oa 








WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 


which saves them and their customers from liability as infringers 
of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp.Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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Cfandard [Jouble-Guperheater |,owe Water (as Apparatus. 


Number of Installations to Date, - - 237 


Total Daily Capacity, 127,300,000 Cu. Ft. 
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The United Gas Improvement Company, 


DREAEL BUILDING, PHILA, PA. 
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Selected Over 


All Competitors 


The Milwaukee Gas Light 


Company 


in February, 1896. 


2,000,000 Gu. Ft. Gapacity. 


During 11 months’ steady operation has 
been continuously producing better results 
under all working conditions than were 
guaranteed in competition. 

Our record sells our Apparatus, whether 
Water Gas or Coal Gas, Purifers, 
Valves. Gas Engines, or anything elsv 
we build. 


WM. HENRY WHITE, 


EASTERN MANAGER, 
32 Pine Street, New York. 


The Western Gas Construction Co, ta" 








CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 











Ludlow Valve Mfg. Co,, 


Double and Single Gate Valves, %4” to 72 
—FOR—. 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 

















GASHOLDER TANKS AND |The Gas Engineer’s 
GAS WORKS MASONRY COMPLETE © Laboratory Handbook: 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I.C. 


J. P. WHITTIER, Price, $2.50. 
70 Rush St., Near Division Ave. Brooklyn, N. ¥Y.| A.M. CALLENDER & CO., 22 Tine Street, N.Y. Cir 





Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 














OU) B.S. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gzorez Lunas. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davm A, Granam., 8vo., Cloth. Price $°. 


Orders for these books may be sent to this office. 


Ae MU. CALLENDER & CO., 
Prwg S9.. N.Y. Or" 
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NATIONAL GASas WATER Co., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO. 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ; 0 8 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR, REDUCES LEAKAGE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOGNIZED AUTOMATIC COVERNOR IN THE WORLD! 
Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


little space; uses very little steam; saves formation of carbon in retorts; increases yield 
EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 








Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0.,, No. 357 Canal St, New York. 


DOUGLAS’ FERRIC OXIDE QNETIL’S OXIDE 


(NATURAL BOG ORE) 








Hughes’ 
| Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than | P . 
a6 Gas V7 orks,” any other material. We ship the pure Oxide For Gas Pu rifi cati on. 


of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to Has the Largest Annual Sale of Any Oxide 


Their Construction and Arran ement, furnish the diluent at a nominal cost. Itis now in the World. 
6 used by the largest gas companies in the West. (45 PURIFICATION AND CHEMICAL CO., LTD., 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 160, 161, 162 Palmerston Buildings, 


H.W. Douglas ("cer<casacr) Ann Arbor, Mich. O1d Broad St., London, E.C., Eng. 


——————————— 


Originally written by SAM’L HUGHES, (.E. | Parson’ r= Steam Blower, 


Rewritten and Much Enlarged by OB IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
WM. RICHARDS, C.E. OR OTHER WASTE ERIAL. 


nddiiles teas adalat er ern Tek) CIE RN, 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
A. M. CALLENDER & CO..,| unless satisfactory. Manufactured oy the WATERTOWN STEAM BLO-VER COMPANY 


32 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 


And the Manufacture and 
Distribution of Coal Gas. 











provements. 


Price, $1.65. 
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JAMES D. PERKINS. r E RR K I N Sy re GC oO me F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
linch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work, Philadelphia, Baltimore and Norfolk. 


he 














BERWIND-WHITE COAL MINING COMPANY'S 








Qecean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade..... 
Carefully prepared. 
For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 





‘Washington Building, New York. 








SCIEN TIEIC BOOKS. 


GAS MANUFACTURE, by William Richards. 4to., with HEAT A MODE OF MOTION. By John Tyndall. $.. AMERICAN PLUMBING. By Alfred Revill. $2. 
numerous Engravings and Plates, in Cloth binding. $12, THE MANAGEMENT OF SMALL GAS WORKS. By , CEMENT; A Manual of Lime and Cement, their Treatm 
TECHNICAL GAS ANALYSIS. $3. C. J. R. Humphreys. $1. and Use in Construction. By A. H. Heath. $2.50. 


5 MANUAL FOR GAS ENGINEERING STUDENTS.. By D. 
GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. Lee. 40 cents. ELECTRICITY. 


20 cents. THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. INDUSTRIAL PHOTOMETRY, with a age fa Application te 
PRACTICAL TREATISE ON HEAT AND VENTILATION, GASFITTER’S GUIDE, by John Eldridge 40 cents. Electric Lighting. By A. Palaz, Se 


with Special Relation to Illuminating, Heating and Cook- AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R- ‘f Y , 
in, y Gas. By E. E. Perkins. $1.25, . Arnold. $2 y ELEMENTS OF ELECTRIC LIGHTING, Including Electric 


Generation, Measurement, Storage and Distribution. By 
CHEMISTRY OF ILLUMINATING GAS. By Norton H. — OF GAS WORKS, by Walter Ralph Her- Philip Atkinson. $1.50. 
ring. ; 


Humphrys. $2.40. 72 
. . ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp. 
PRACTICAL TORATIE OF HEAT By Theute Bes. 04 aay agp saenaediiabion, rurNaces|_ °° 
Bl 108 oc RE a ge NIE ee HON "By M. Graham. $1.25. . f 5 ELECTRICIAN’ S POCKETBOOK. By Monroe and Jamie 
: ——. e Study of the PISTILLATION OF COAL TAR AND AMMONIACAL 2 
Measurement of Light. By W. J. Dibdin. $3. LIQUOR. By Geo. Lunge. New edition. $12.50 MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
CHEMICAL TECHNOLOGY: Vol. 1, Fuel and Its Appli- A TREATISE ON THE COMPARATIVE COMMERCIAL | py j . 
cations, $5. Vol. II., Lighting, $4. VALUES OF GAS COALS AND CANNELS. By D. A. DYNAMO api naan 3 ¥. oa Walker. conte. “a 
: ‘teak Binah Sil jraham. $3. DOMESTIC ELECTRICITY FOR AMATEURS. By E 
— ag ge Saco. esigning of Structural Ironwork. A TEXT BOOK OF JNoRG ANIC CHEMISTRY. By Prof. Hospitalier, $2.50. 
ictor Von Ric. r. 7 ‘ 
PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
saa at Their Arrangement, Construction, Plantand 171 MINATING AND HEATING GAS. By W. Burns. $1. 50| TORS. $1. 
ibe HANDBOOK FOR MECHANICAL ENGINEERS. By H. ' sD 
PtACTICAT, HANDBOOK ON GAS ENGINES, by G.Lieck- "Adams, $2.50 | SOR, GS 20 PAE Taerine OF InsULATE! 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5. poe Fa ae 
LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. ee Lae ty Pens R. Croce, ES. 
RPOSES. By E. A. Brayley Hodgetts. $2.50 Hornby, F.L.C. $9.50. | ELECTRIC LIGHT FITTING. $2. 
COAL, —— COMBUSTION OF. By ae ve ~~ AND GAS FITTING. By W. P. Gerhard. | PRACTICAL ELECTRICITY. $2.50. 
Rowan 2. lb | 
z ; | ELECTRICITY FOR ENGINEERS. $2.50. 
COAL: Its History and Use. By Prof.Thorpe. $3.50. PRACTICAL PLUMBING. By P. J. Davies. $8. | - 


GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. | ELECTRICITY, Its Theory, Sourcesand Applications. B) 
THE GAS WORKS OF LUNDON,. By Colburn. 60 cents. Butterfield. $3.50 J | John T. Sprague, M.I. EE. $6. omelets 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order No 
books sent C.0.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 
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The Despard Gas Coal Co. — THE — 
a. | PENN GAS COAL CO. 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. _ Coal, Carefully Screened=-: Prepared for Gas Purposes. 


MINES, = - Clarksburgh, Harrison Co., West Va. 
WHARVES, - - = Locust Point, Baltimore, Md. 
OFFICE, = 640 Equitable Building, Baltimore, Md. 


















ee 
> > wv 


2 
: rate ee = 


OFFER THEIR 


Cnet 








heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
ROUSSEL & HICKS, | acenrs, BANGS & HORTON the Pennsylvania Railroad, and on the Youghiogheny River. 


71 Broadway, N. Y. 60 Congress St., Boston. 
———— Principal Office : 


W. D. ALTHOUSE & CO,| Room 720, Reading Terminal Building, Phila., Pa. 
Reading Terminal—Philadelphia. Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 















Be 








anne mest! 


“Shaner,” Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


cee NS THE WESTMORELAND COAL CO. 


REPRESENTED BY 








EDMUND H. McCuLLouGa, rest. CnHas. F. GODSHALL, Treas. Il. C. ADAMs, Sec. 



























































1 . fy 
THOS. N. MORDUE, No. { Broadway, N Y ig cman ~ 
——| Mines situated on the Pennsylvania and the Baltimore a= 
KELLER ADJUSTABLE and Ohio Railroads, in Westmoreland County, Pa. VE: 
Strong, Bg banca POINTS OF SHIPMENT: if é 
rush any Size Desired. . WWE 
Cc. M. KELLER, PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. Vay 
mee ome WATKINS (SENECA LAKE), N. Y. a} | 
Correspondence Soiicited. > 
f 
a ' Since the commencement of operations by this Company its well-knowr ay 
GREENOUGH’S Coal has been largely used by the Gas Companies of New England and the ‘ j 
tt Middle States, and its character is established as having no superior in gas ae 
DIGEST OF GAS CASES.” giving qualities, and in freedom ‘.cm sulphur and other impurities. + 
Seiae: Gwe. Principal Office, 224 South 3d St., Phila., Pa. 
This is a valuable and important work, a copy : \ 


of which should be in the possession of every gas ! fae E SUN O| ; 4 -O { 
company in the country, whether large or small. x | 


As a book of reference it will be found invaluable. 














te It is the only work of the kind which has ever Crude Oil, Gas Naphtha, AE 
te been published in this country, and is most cor : aut 
2 an, Medaeda en Canaan Refined Petroleum, Gas Oil. y 
P- A.M. CALLENDER & C0.. 32 Pine st..v.1 | LTOLECAO, O., ana Pittsbpurseh, Pa. a ( 
il © y, & 
7 ~4 
‘| Standard Oil Company, | 











| GAS NAPTHA. | 

: GAS OIL ‘i 
be w 3 \ . 
No aay 








Correspondence B8olicited. 26 Broadway, New York Citv, | 
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Established 1858. ‘ncorporated 1890. 


Cnras. E. GREGORY hg st. Davip R. Daty V. Prest. & Treas. 
. D ABERNETBY. Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


26a 
MANUFACTURERS OF 


CLAY GAS RETORTS.°FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


as 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick tn Barrels and Bulk. 


a 








SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
_ Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N.Y. 








Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 
Manufacturers of ¢ FIRE BRICK .. «oe 
RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke, Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 

Proprietors of the Coze System of Inclined Retorts. 


NSP bine st., St. Louis, Mo. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





Adam Weber, 


Proprietor, 


-|Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 633 East 15th St. St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 











CYRUS. BORGWER. 


23° S7. ABOVE We PACE MLA. 4A S.A. 


FIRE Brick 


Cray RETORTS#: 

















Works, . 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.—— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P.0. Box 373 


BSuccessor to WILLIAM GARDNER wt Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


4 EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Retorts, 


BENCH SETTINGS, | 


Fire Brick. Tiles. Fte. 











GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and cupolas. This cement is mixed ready for use. Economic 


and thorough in its work. Fully warranted to stick. 


PRICE LIST. 
In Casks, 400 to 800 pounds, at 5 cents per, pound. 
In Kegs, 100 to 200 * 6 
In Kegs less than 100 “* ait Nh 3 


Cc. LL. GHROULD & — 


N. 3d & Prospect Avs., Mt. Vernon, N.W.- 


Western Agent, H. T. GEROULD, Centralia, Ills. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


, Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 








We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
| Sete andemptying. We construct 


alt and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
| Ceke can be used as Fuel in Furnaces. 





Teo. J. Smiru, Prest. J. A. Taytor, Sec’y 
A. LaMBLA, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tile; 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
ney Tops. Baker Oven Tiles 13x 13x33 
and 10x10x2 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
Price, $3.00 A. M. CALLENDER & CO., 32 Pine Street, N. Y. City 


With Numerous I]lustrations. 








ws 


3S. 


\ 


ity 
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WM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. 6. COODWIN, Sec. ERNEST F. LLOYD, Asst. Ser 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double“Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 

Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 


steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
1od works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of th€ poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme sitaplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo 


the past eight years. Address w W. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ind. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Volcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 











Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
E Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 


4 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 





Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special ee of all Descriptions. 











GAS ENGINEERING COMPANY. 


INCORPORATED, 


| Conestoga eahicaasrnsre: PITTSBURGH, PA. 


NUFACTURERS OF F. L. SLOCUM, Pres’t. 


Gas Works Machinery of all kinds, q SAM’L WOODS, Sec’y. 


TEES AND OWNERS OF 








PMTSBURGH enamel SCRUBBER, 


LE AGENTS FOR 


FELDMANN "AMMONIA MACHINE, 


Yor producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


ames Faux System of Recuperative Benches. _ 
MONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER, 


Kerr Murray Jilanufacturing Gompany, 


Steel Gasholder Tanks, 


Since, DousLeE AND T RIPLE-LIFT. GAASHOLDERS, 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS scm, 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubs Flange, Outside Screw ana Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


E"ort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BAL, TIMORE, MD. 









































triple, Double & Single-Lift PURIFIERS. { 
GASHOLDERS. (1 
CONDENSERS. : } t 
[ron Holder Tanks. Ve 
Scrubbers. By 
ROOF FRAMES. a 
Bench Castings. rN 
Girders. Fp pte iv | 
OIL STORAGE TANKS Ay 
BEAMS 


Boilers. 











Three Four-Lift Gasholders, ach of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 











. MILL’S REVERSIBLE LIME TRAYS. al! 
Gas Works Designed and Constructed. > 
ee ceria ae r 
PRACTICAL HANDBOOK ON Vi 


m= GAS ENGINES — 


' 
With Instructions for Care and Working of the Same. ‘ i 
By G. LIECKFELD, C.E.~ 
Translated wits 7 ermission of the author by GEO. M. RICHMOND, ME 


® Price, $1.00. 


A. M. CALLENDER & CO., 32 Pine Street, New York 
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ee’ R.D. WOOD & CO. “**% 
Poundries and Works: { Florence “ IRON FOUNDERS, 
Camden, “ e * MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE! Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 








SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 





(PATENTED) ouruen’s 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. geet = ag 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. \ HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =orricts= Bridge & Ogden Sts., Newark, N. J. 


oe : srg eae! The Continental Iron Works, 








THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Htoliders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 











ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS. | eemscnic car somvnns nse 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 


Henry Disston’s Son’s Saw Works, Tacony, "Pa. Also, SERVICE CLEANERS, DRIP PUMPS, ang STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
. : d 
Plans and Estimates Furnished. Oo. a. GEFRORER.,. 


BURDETT LOOMIS, = = Hartford. Conn. 248 N. Sth 8t., Phila., Ps 
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Pee erase en 
LX SARA ZZSSS Sr Sravawalare . H. RANSHAW, Prest. & Mangr. T. H. Breen, Asst. Mangr 


THE STACEY MANUFACTURING CO 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


— 
STeseTeses*. 


0 
"e 
‘ 
4 
OG 
#3 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


eet e%e%etete te” 
mt. 














q Cincinnati, Ohio. 
GEORGE SHEPARD PAGE'S SONS, 


The Ammonia Washer-Scrubber 


The Ammonia Scrubber (late ‘‘Standard”’) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers. The fact of there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 
69 Wall Street, = = New York City. 








=H 
5 = if = Hs 
|e) 

y ii} tl ii} | 








W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE EGONOMIGAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


Formerly with the Continental Iron Works. 2 6 9 Front Street East Toronto Canada 
9 * , . 


Se Draughtsman and Constructing Engineer. encpuicoens oF THe IMPROVED LOWE WATER GAS APPARATUS. 


| . * . . . . . ’ ‘ 
Dra-wings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kin1 of Oil, Anthracite Coal, Gas 





siruction of ks or alteration of old works. Special 
“So” centon given to aieat otice drawings. rear cche ime - 
KS Uffice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 





Catalogues, Plans and Estimates Furnished upon Application. 


P WM. HENRY WHITE, — 


ids No. 382 Pime Street, - - - New YorE City. 








ENGINEER AND CONTRACTOR FOR THE 


:. ERECTICN AND EXTENSION OF 
wo» P GAS, WATER, AND ELECTRIC LIGHT WORKS. 
" Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 


m., Pe Plans and Estimates Furnished. 
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1842 « fleily & Fowler, « 1897 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 














Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AMES ke Fl Y ] Successors to HERRING & FLOYD, 
. 0 D § SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Singie or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 














Capacity of Holder, 500,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
fromm the Union Gas Light Company, of East New York. The contract was completed and the 


Holder was in actual use in 90 days from receipt of order. 
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THE OHIO PIPE COMPANY, 


carrier WARREN FOUNDRY AND MACHINE CO., 
Gast Tron Gas & Water Pipe, Established 1856. Works at Phillipsburgh, N. J. 
BRANCH AND enon Sane aa | " ' New York Office, 160 Broadway. 


and Specials, Architectural Castings, Butlaing Columns, | i E> = a 
Joists, Cellar Grates, Sash Weights, etc. 7) ma 4 SS 5 | K, 
GENERAL FOUNDERS AND MACHINISTS 
.Columhus, Ohio. | FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., etc 




















Davip Leavitt HouGu, 








dd a. 


<a p> 

















26 CORTLANDT ST., N.Y. CITY. | eae ern eee ee lear Penjceans ean Ben tele, Pome. Pa 
: } oh DD DRUMMON/y EMAUS PIPE FOUNDRY. 
“= mAeACTURER oF = ALDSON IRON COMPANY. #§ EMAUS, PA 
Consulting Engineer.  Wasrn NO |e 
Tnvestigations and Appeniale edaoZae ? |} 
Contractor. a WV NSN ” TER R.PIPEa SAnURAceUNEES an 

Machinery and Structures, 40 GENERAL FOUNDA, WORK . CAST IRON PIPE AND SPECIAL CASTINGS 

Special naiuaines Selling & Purchasing. VOR WATER AND GAs. 


Also, FLANGE PIPE, LAMP POSTS, Etc: 








1894 DIRECTORY 1894 


C>E" senna -nimgcmecen 4 GAS COMPANIES 


Price, - ~ - - - - $5.00. 


A. M. CALLENDER & co.. - - No. 32 Pine Street, New York. 











Established i1ss854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


—_ ALSO MAKERS OF 


THE GLOVER PREPAY MENT METER. 







THE ONLY METER 


ON WHICH THE PRICE 
OF GAS CAN BE 
INSTANTLY & POSITIVELY 
CHANGED. 


THE ONLY METER 


WHICH ABSOLUTELY 


Can be set in place 





of an 
ordinary Meter 


without changing 


AGREES THE COIN the 
WITH THE a 
REGISTRATION. connections. 


WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE CIVINGC PERFECT SATISFACTION. 


Correspondence Solicited 


511 West Twenty-first Street, | Si, 53 & 55 Lancaster Streat, | 34 & 36 West Monroe Street, 
NEW YORK. | ALBANY, N. Y. CHICACO. 
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NATHANIEL TUFTS METER CO,, 


63 Beverly Street, Boston, Mass. 


mean LER SZ GAS WE TERS. 
= Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 
arctan’ 1248. te METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
l work and ane er on 3 
omptl 


swer orders Apparatus for the Ch ical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














it Perfect” Gas Stoves —z2-- 


METRIC METAL COMPANY, 
GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 














FACTORY AT ERIE, PA. 








Use Keystone Meters. 


Royersford, Pa. 
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THE AMERICAN METER CO. 








Established 1834. _ Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS, 
Manufactorics: GAS STOVES. ae Bema ae - 
SUGG@’S “STANDARD” ARGAND BURNERS, ee 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 Nor. 1 Second Street, St. Louis, 
Arch & 22d Sts., Phila, Wet Meters with Lizar’s “‘Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco 








HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


m_—_ METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED. 





| tes 


FIBLDS ANALYSIS 


E*or the Wear 1896G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Gen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 











THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director 


ad Ging Confang 


MANUFACTURERS OF GAS METERS, 


Meter Repairing a Specialty. 


Third, Fourth, Congress and Larned Streets, - - - - DETROIT, MICH. 





We claim Superiority in Construction and unequaled facilities for making prompt deliveries to all 
parts of the country. Mail and Telegraph Orders Solicited. 


THE ONLY METER FACTORY IN THE WORLD WHICH MANUFACTURES ITS OWN TIN PLATE. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week 











- For efficiency and low gas consumption. 


For smooth and quiet running. 
U N E UAT E D For simplicity of construction and grace in design. 
For general reliability. 


For close regulation of power. 


| a 











150 NeALE AND capetinde dies 





flirect foupled “OTTO” fas Engine and jynamo. 


DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has dempduutonted the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements.. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 33d & Walnut Sts., Phila., Pa. 
‘NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 














